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FROM THE EDITOR 


ments and wish you all a joyous holiday 
season. 

In my editorial last April, I was wondering 
aloud why we were receiving so few articles re- 
lating to vintage consumer receivers. The issues 
going back perhaps fifteen years and earlier 
were full of such articles and their virtual disap- 
pearance has been quite a loss. 

Well, I don’t know if it was the editorial, but 
the area of vintage receivers and receiver servic- 
ing instruments is very well represented this 
issue. There’s Doug Houston’s fascinating arti- 
cle on the operation and adjustment of The Vic- 
tor Micro-Synchronous Tuning System, Lane 
Upton’s definitive review of methods for align- 
ing and neutralizing Early AC TRF & Neutro- 


Fee let me echo President Bourne’s senti- 


dyne Receivers, and the first part of Charles 
Kirsten’s technical analysis of that mainstay of 
the 1930s service shop, the Weston 697 VOM, 
otherwise known as the “Selective Set Servicer.” 

Many of you have no doubt passed over these 
diminutive instruments as you scanned the con- 
tents of flea-market tables. At best, they might 
have appeared quaint, toy-like and of limited 
use. But you have to have one on your service 
bench to realize how handy and dead-on accu- 
rate it can be. And remember, you need to have 
a 1000-ohms-per-volt test instrument on your 
bench if you want to get readings consistent with 
those given in early servicing voltage charts! 

[hope this is the beginning of a trend and that 
we will see many more receiver and receiver ser- 
vicing articles in the months to come. 


THE PRESIDENT’S MESSAGE 


Greetings, 

I hope all of you have had a happy and joyous 
holiday season. It’s a time when we reflect on 
what has transpired this past year. We give 
thanks for all of the friendships that we made 
and renewed during the year. This, I think, is one 
of the nicest things about going to radio meets. 
We are now going into the winter part of the 
radio season. It’s time to work on all of the nice 
radios that you acquired this past year so you can 
have them ready to show at next year’s meet. 

We are already putting together the meet 


in the next Journat: 

Now for some Eekecaine items. Current 
membership is 2785 U.S., 112 Canada, and 89 
Foreign for a total of 2986. This is down from 
last year. I’d like to ask all of you to help pro- 
mote the AWA. We are only as strong as our 
membership. I go to many meets around the 
country and talk about the AWA and hand out 
applications. Just think what would happen if all 
of you did the same thing. 

I would also like to take this moment to thank 


Bruce Roloson for all of his hard work for the 
AWA over the years. Bruce stepped down from 
the board in November. He said that after 30 
years, it was time to let someone else have a shot 
at managing and helping the club. He doesn’t 
plan to completely disappear and will to be at the 
Conference, but only as a member. Now he can 
heckle us!!!! Thanks again, Bruce, for your ded- 
ication to this organization. You will be hard to 
replace! 

Pat Muehlbauer also stepped down as Secre- 
tary and Conference pre-registration person. The 
duties are going to be split up across many people. 
It had come to the point that there is just too much 
work for one person. Chris Fandt, our Treasurer, 
will be handling the basic secretarial duties for the 
club. Ed Gable and the Museum Staff will be 
doing the membership duties and Beverly Fandt 
will be doing the conference pre-registrations. If 
you are willing to help in any of these areas, 
please contact us. We can always use the help. 

A big thanks goes to Pat for stepping in and 
taking over for Joyce Peckham this last year. You 
took us through some rough waters. 

I hope to see you at a radio meet this coming 
year. My first one will be the CC-AWA meet in 
Charlotte, NC. This meet is growing every year. 
Come on down and help support our first chapter 
and have a good time. Go to the AWA Web site 
for a link to the CC-AWA Web site, where you 
will find all of the info. 

Well enough for now. As always I am always 
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eager to hear from you. If you have any questions 
or comments feel free to get in touch. But please, 
no calls after 9:30 p.m. (eastern time), if possible. 


Geoffrey Bourne 
405 8th Avenue, St. Albans, WV 25177 
304-722-4690; gcbourne@charter.net 


About Our Authors 


DOUG HOUSTON 
The Victor Micro-Synchronous Tuning System 
of 1929-30 

Doug became interested in radios in the early 
forties. He began to acquire them from friends 
who were discarding the sets for newer models. 
This was the beginning of what was to become 
his present day collection. After graduating from 
Cass Technical High School in Detroit, he at- 
tended Michigan Technological University, 
graduating in 1952 with a BSEE degree. Then 
came two years of military service in the Signal 
Corps Engineering labs at Ft. Monmouth, NJ. 
During this time, he worked on preparations for 
initial issue of the new telegraph carrier equip- 
ment AN/TCC-4 and the introduction of that 
equipment to user troops and instructors. His 
radio hobby continued, aided by weekly trips to 
Radio Row in New York City. 

Returning home, he was employed in electri- 
cal design by the Chrysler Corp., working on the 
Redstone and Jupiter missile projects. In 1961, 
he joined the Army Tank-Automotive Com- 
mand, in Warren, Michigan as a vehicle engi- 
neer. During 1956 to 1966, in the Army reserve, 
he held the post of Engineering Officer for an 
Armed Forces Network radio station. 

After three years of retirement in 1988-90, he 
returned to work, finally retiring in 1990. Doug 
enjoys writing about his hobbies, which also in- 
clude restoring vintage automobiles and collect- 
ing vintage records and phonographs. He has 
delivered presentations about his activities to 
various groups, including AWA. His member- 
ship in AWA began in 1975, and he has attended 
all annual AWA meets since that time. 


SO 


CHARLES C. KIRSTEN 
The Weston 697 VOM: 
A 1930s Cutting-Edge Design 

Charles is a retired spacecraft electronics en- 
gineer, and was employed for over 40 years in 
electronics research and development (including 
26 years at the Jet Propulsion Labs in Pasadena, 
CA). He repaired radios at age 12, completed a 
Pratt and Whitney Toolmaker’s apprenticeship at 
age 17, and received Navy Radar training during 
Word War II. He holds BS and MS degrees in 
electronics from UCLA. His primary contribu- 
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tions in the field of electronics have been in 
spacecraft telemetry and science instrumentation. 

Charles finds the challenge of restoring antique 
radios and electronic instruments satisfying as well 
as nostalgic. He derives much pleasure from the 
beautiful jewelled meter movements and expres- 
sive speakers which give life to, and evidence of, 
the electric currents we can’t see but try to control. 


oe) 
F.J. LOTITO, K3DZ 
Considerations For Building A 1929-Type 40 
Meter Transmitter 

Frank has a BS in electrical engineering, but for 
most of his 30-plus-year working career has pri- 
marily done mechanical engineering, from a qual- 
ity point of view, for a large international safety 
equipment company. He has held the call K3DZ 
for over 20 years, and also possesses an FCC Gen- 
eral Phone license with radar endorsement. 

He has been a home-brew enthusiast from the 
start of his interest in amateur radio. His projects 
have run the gamut from modern solid state 
VHF and UHF FM synthesized transceivers to 
designs going back to the early 20s. Frank is 
most definitely a strong proponent of the “file to 
fit—fit to file, use whatever you have in your 
junk box” school. 

oa) 


D.K. OWENS 
An Inexpensive Electrometer 
Please see “Meet Our Column Editors” else- 
where in this issue. 
oa) 


LANE S. UPTON 
Alignment and Neutralization 
of the Early AC TRF & Neutrodyne Receivers 

Lane began to repair radios in 1943, part time, 
for Montgomery Ward while still in high school. 
Because of the WWII manpower shortage, he ac- 
tually received high school credits for the radio 
job. In 1946 he obtained a First Class Radiotele- 
phone License. Later, as he continued his educa- 
tion, he worked in commercial and mobile radio, 
then early television. He owned a television ser- 
vice business in 1953/1954. 

Moving into industry soon after that, he 
joined Kaar Engineering, Palo Alto, California, 
as a communications receiver/transmitter design 

(continued on page I 1) 
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AWA NEWS 


AWA JOURNAL POLICY ON PROMOTING EVENTS: The AWA Journal is pleased to list the meets 
and meetings of any established antique radio organization, whether or not it is associated with the 


AWA. Do not send your information directly to the Journal Editor. Please send it to Geoffrey Bourne, 
405 8th Ave., St. Albans, WV 25177. Closing date is six weeks prior to first day of month of issue. 


Calendar of AWA Activities 


CCAWA Events Summary 
(See Calendar of Meets) 
January 25-26 & May 6 
28-29 AWA Spring Meet 
Linc Cundall 
Memorial OT Contest May 6 
AWA Museum Board 
January 28 Meeting 
Carolinas Chapter 
Winter Swap Meet May 6 
AWA, Inc. Board 
February 18-19 Meeting 
AWA AM QSO Party 
August 23-26 
March 23-25 AWA Annual 
Spring Meet Conference 


in the Carolinas 


April 19-20 & 22-23 
Linc Cundall 

Memorial OT DX 
Contest 


Calendar of Meets 


(AWA logo identifies AWA-sponsored events) 


OS. 
LINC CUNDALL MEMORIAL 
OLD-TIME CW CONTEST 
January 25-26, 28-29 
See “Amateur Radio” column in this issue. 

LEN 
CAROLINAS CHAPTER 


WINTER SWAP MEET 

January 28 

Held at Columbia SC. See “With the Chapters” 
elsewhere in this column and the CC-AWA Web 
page at www.cc-awa.org. 


LEE 
AWA AM QSO PARTY 
February 18, 19 
See “Amateur Radio” column in this issue. 

ES, 
SPRING MEET 
IN THE CAROLINAS 
March 23-25 


The CCAWA Annual Conference. Held at Char- 
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lotte NC. See “With the Chapters” elsewhere in 
this section and the CC-AWA Web page at 
www.cc-awa.org. 


ES 
LINC CUNDALL 
MEMORIAL OT DX CONTEST 
April 19-20, 22-23 
See “Amateur Radio” column in this issue. 

EES 
AWA SPRING MEET 


May 6 

At the Bloomfield Elementary School just 
around the corner from the A.W.A. Electronic 
Communication Museum Annex at 6910 Rt. 5 
and 20 (intersection with RT. 444). Full details 


in the April AWA Journal. 
EEN 
AWA MUSEUM BOARD MEETING 


May 6 

To be held at the A.W.A. Electronic Communi- 

cation Annex. Details in the April AWA Journal. 
NS 

AWA, INC. BOARD MEETING 

May 6 

To be held at the A.W.A. Electronic Communi- 

cation Annex. Details in the April AWA Journal. 
VEEN 

AWA ANNUAL CONFERENCE 

August 23-26 

At the Rochester Institute of Technology Con- 


ference Center. Conference Preview in the April 
AWA Journal. 


Recurring Meetings & Events 


¢ Antique Radio Collectors of Ohio—Meets 
first Tuesday of each month at 2929 Hazelwood 
Ave., Dayton, OH (4 blocks east of Shroyer Rd. 
off Dorothy Lane) at 7 p.m. Also annual swap 
meet and show. Membership: $10.00 per year. 
For more info, contact Karl Koogle: mail to 
above address; phone (937) 294-8960; e-mail 
KARLKRAD@GEMAIR.COM. 

* California Historical Radio Society—For 
info on current meetings, call the CHRS hotline: 
(415) 821-9800. 

* CARS, the Cincinnati Antique Radio Soci- 
ety—Meets on the third Wednesday of each 
month at The United Methodist Church, 7388 E. 
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AWA LIFE MEMBERSHIPS 
ARE NOW AVAILABLE 


Cost: $400 (U.S.), $500 (elsewhere). Make out your 
check to Antique Wireless Association and send it 
to Christian R. Fandt, 31 Houston Ave., Jamestown, 
NY 14701-2627. e-mail cfandt@netsync.net. 


Kemper Rd. For more information contact Tina 
Hauke at (513) 247-9406. 

¢ Carolinas Chapter of the AWA—Hosts four 
“mini-swap-meets” each year (in January, May, 
July and October) plus an annual conference, 
“Spring Meet in the Carolinas,” on the 4th week- 
end in March. Executive committee meets ap- 
proximately quarterly. For more info, visit the 
Web site at CC-AWA.ORG or contact Ron 
Lawrence, KC4YOY, Chapter President, P.O. 
Box 3015, Matthews, NC 28106-3015; phone 
(704) 289-1166; e-mail kc4yoy@carolina.rr.com. 

* Central Ohio Antique Radio Assn.—Meets 
at 7:30 p.m., third Wednesday of each month at 
Devry Institute of Technology, 1350 Alum 
Creek Rd., Columbus. (1-70 Exit 103B). Con- 
tact: Barry Gould (614) 777-8534. 

¢ Delaware Valley Historic Radio Club— 
Meeting and auction begins 7:30 p.m. on the sec- 
ond Tuesday of each month. Location: Telford 
Community Center on Hamlin Ave. in Telford, 
PA. Annual dues: $15.00, which includes a sub- 
scription to the club’s monthly newsletter The 
Oscillator. For more info contact Delaware Val- 
ley Historic Radio Club, P.O. Box 5053, New 
Britain, PA 18901. Phone (215) 345-4248. 

¢ The Downer’s Grove (IL) Park District Mu- 
seum sponsors a monthly “Collector’s Hour.” 
Participants have the opportunity to display col- 
lections at the facility for several weeks before 
making their individual presentations. The event 
is open to the public with no admission charge. 
The Museum has also begun to sponsor a yearly 
“Collector’s Fair.” For more info, contact Mark 
Harmon, The Downer’s Grove Park District Mu- 
seum, 831 Maple Ave., Downer’s Grove, IL, 
630-963-1309, fax 630-963-0496, mharmon@ 
xnet.com. 

¢ Houston Vintage Radio Association (HVRA)— 
Meets monthly on the second Tuesday (April 
thru Oct) at Bayland Park, 6:30-9 p.m. in SW 
Houston. March and November meetings are 
held on Saturdays at the American Legion Hall 
off Alba Street in North Houston at 9 a.m. Each 
meeting includes an auction and program. Two 
one-day auctions are held each spring and fall. 
An annual convention is held in February. A 
newsletter, The Grid Leak, is published monthly. 


JANUARY 2006 / THE AWA JOURNAL 


) | Membership is $20/yr. Web site: www.HVRA. 


org. Write: HVRA, P.O. Box 31276, 77231- 
1276, or call Bill Werzner 713-721-2242 (e- 
mail: mingqiS3@sbcglobal.net). 

* Hudson Valley Antique Radio and Phono 
Society—Meets third Thursday of month, 7 p.m. 
Meeting, swap meet, and membership info: Peter 
DeAngelo, President, HARPS, 25 Co. Rt. 51, 
Campbell Hall, NY 10916. (914) 496-5130. 

¢ Indiana Historical Radio Society—Meets 
quarterly in Feb., May, Aug or Sept and Oct. 
Flea market and Old Equipment Contest at all 
events. Auctions at all but Feb. meet. The JHRS 
Bulletin has been published quarterly for the 
past 32 years. For meet details and information 
about the club and our Indiana Historic Radio 
Museum in Ligonier, IN see our Web site at 
www.indianahistoricalradio.org or contact Her- 
man Gross, W9ITT, 1705 Gordon Dr., Kokomo, 
IN 46902-5977, (765) 459-8308, e-mail: w9itt@ 
mindspring.com 

¢ London Vintage Radio Club—This Ontario, 
Canada club meets in London on the first Satur- 
day of January, March, May, June and Novem- 


AWA NETS 


(EASTERN TIME) 


PHONE 


SUNDAY: 

7237 kHz, SSB, noon (NCS:VARIOUS); 

3837 kHz, AM 4:30 p.m.(NCSs: KA2J & W2AN) 
TUESDAY: 

14274 kHz, SSB, 2:30 p.m. (NCSs: KC3YE 
and WOFXY) 

3837 kHz SSB, 8 p.m. (NCS: WB2SYQ) 
MONDAY-WEDNESDAY-FRIDAY: 

The AWA Bruce Kelley HF Net 

3867 kHz, SSB, 9:30 a.m. (NCS: W20B)) 


CW 


DAILY, 4 p.m., 3588 or 7050 kHz. Protocol, infor- 
mal. Check both frequencies for activity and join 
in, or call AWA de (your call) and see what you 
stir up. First WEDNESDAY of each month, 8 p.m., 
7050 kHz 


2-M REPEATER (Rochester Area) 


MONDAY, 7:30 p.m. (NCS: K2GBR) 
Receive 145.290 MHz 
Transmit 144.690 MHz 


ber. Annual flea market held in Guelph, Ontario 
in September in conjunction with the Toronto 
club. Contact: Lloyd Swackhammer, VE3I1A, 
RR#2, Alma, Ontario, Canada NOBIAO. (519) 
638-2827. E-mail contact is Nathan Luo at 
lvrceditor@yahoo.com. 

¢ Mid-Atlantic Radio Club—Meets monthly, 
usually the third Sunday of the month at the New 


With the 


he latest happenings in the Carolinas 
[oes the Fall Swap Meet and our Board 
of Director elections. 

The Fall Swap Meet was another success 
hosted by Brad Jones. I’ve lost count, 
but this event has been going every 
year for a long time, even before 
the Carolinas Chapter; it was part \\ 
of the old VRUS club. Lots of “ 
goodies changed hands. I watched a 
couple of friends load a huge WWII Navy trans- 
mitter and its equally huge and heavy power 
supply into the back of a truck. I sold several 
pieces of vintage test equipment and a couple of 
radios. I also bought a nice RCA Radio Batter- 
ies lighted sign with a clock. There were several 
Zenith shutter dials there too. If you haven’t at- 
tended this event before, mark your calendar for 
October 28, 2006. 

The 2005 Board of Director elections took 
place starting in September, when nomination 
forms were mailed to our members. We had two 
open seats on the board, Gerald Cromer and Ted 
Miller having resigned due to family and health 
reasons. We had eight nominations for the seven 
seats on the board. Election ballots were mailed 
in October to the membership along with 
SASEs. 47 ballots were returned. Ted Bryan, 
Clare Owens, Barker Edwards, Ernie Hite, 
Stephen Brown, Steve Smith and R.L. Barnett 
were the high vote-getters. They will serve a 
two-year term starting in January 2006. 

By the time you get this our annual Christmas 
Party will be history. This year Robert Lozier is 
hosting the event at his home with an Open 
House starting in the afternoon on Saturday De- 
cember 17, and continuing into the evening with 
snacks and lots of nice radios to drool over. 

The next event on our meet calendar is the 
Winter Swap Meet in Columbia SC, on Satur- 
day January 28th. This event is hosted by Ger- 
ald Cromer and has really grown in the last few 
years. As with all of our Saturday swap meets it 


Hope Seventh Day Adventist Church, Bur- 
tonsville, MD. Contacts: President, Geoff 
Shearer, 14408 Brookmere Dr., Centreville, VA 
20120, e-mail gshea90278@aol.com; Member- 
ship Chair, Paul Farmer, (540) 987-8759, e-mail: 
oldradiotime@hotmail.com. Web site: www. 
maarc.org. 
¢ New Jersey Antique Radio Club—Meets 


Chapters 


starts early, around 7 or 8 a.m., and will be all 
done before 12 noon. And as with all of our Sat- 
urday meets the admission is FREE. 

Coming up in March is our Annual Confer- 

ence in Charlotte. This is the 30th an- 

. niversary for this meet. It was started 

\\ in 1975 by Lew Elias, W4DBT. 

J Our group took over for Lew in the 

JA \ate 70s and it grew into what is now 

the “Spring Meet in the Carolinas.” Even 

though the Carolinas Chapter hasn’t been 

around for 30 years, we do trace our history to 
the meet that Lew started. 

This year we’re adding a couple of new food 
events since most of our attendees are from out 
of the area and it can be tough to find a place to 
eat during the conference. New are the Thurs- 
day Kick-off Luncheon and a Thursday evening 
dinner. These, along with the food cart serving 
breakfast and lunch in the flea market on Friday 
and breakfast on Saturday, plus our regular Fri- 
day evening banquet and Saturday wrap up-lun- 
cheon, make it possible for you to eat without 
ever leaving the meet. Taking part in these food 
events and staying at the Sheraton will go a long 
way to helping keep conference costs down, 
which have made a major jump in the past year. 

As always, the Conference will take place on 
the fourth weekend in March, starting on Thurs- 
day the 23rd and ending on Saturday the 25th. 

If you have attended the Charlotte Confer- 
ence during the past four years you will receive 
a brochure in the mail. You can also find all the 
details, along with a printable pre-registration 
form, on our Web site at cc-awa.org. You are 
also welcome to send a request for a brochure to 
CC-AWA at P.O. Box 3015, Matthews, NC, or 
by email to kc4yoy@carolina.rr.com. 

I look forward to seeing you at one or all of 
our upcoming events. 


Ron Lawrence 
CC-AWA President & Conference Chairman. 
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second Friday each month, 7:30 p.m. Holds three 
annual swap meets. Contact (send SASE) Phil 
Vourtsis, 13 Cornell Pl., Manalapan, NJ 07726, 
(732) 446-2427. 

* Northland Antique Radio Club—hosts four 
events with swap meets each year (in February, 
May, September and November) including an an- 
nual conference, “Radio Daze,” for two days in 
mid-May. Annual dues are $12.00, which in- 
cludes a subscription to the club’s quarterly 
newsletter. For more info, visit our Web site at 
www.geocities.com/northland.geo/; contact Ed 
Ripley at (651) 457-0085; or write NARC, P.O. 
Box 18362, Minneapolis, MN 55418. 

* Northwest Vintage Radio Society—Meets 
second Saturday of each month (except July and 
August), at or about 10 a.m., at Abemathy Grange 
Hall, 15745 S. Harley Ave., Oregon City, OR. 
Members display radios, exchange information. 
Guests welcome at all meetings and functions, ex- 
cept board meetings. For info, write the Society at 
P.O. Box 82379, Portland, OR 97282-0379. 

* Oklahoma Vintage Radio Collectors— 
Oklahoma City Chapter meets second Saturday 
each month at Hometown Buffet, 3900 N.W. 63rd 
St., Oklahoma City, OK. Visitors welcome. Din- 
ner/socializing, 6 p.m.; meeting at 7 p.m. Member- 
ship, $12/yr., includes monthly Broadcast News. 
Info: SASE to OK VRC, P.O. Box 50625, Midwest 
City, OK 73140-5625; or contact Fred Karner at 
(405) 769-4656 or fkarner@cox.net; or visit our 
Web site at http://members.cox.net/okvre/ 

* Ottawa Vintage Radio Club—Meets monthly 
(except June and July) in the Conference Room, 
Ottawa Citizen, 1101 Baxter Rd., Ottawa, On- 
tario, Canada. Contact: Lea Barker at (613) 829- 
1804 or check www.ovrc.org. Membership: $10 
Canadian/yr. 

¢ Pittsburgh Antique Radio Society welcomes 
visitors to our Saturday flea market/contests in 
March, June, September, and December. A do- 
nation auction is included in September, and our 


50TH ANNIVERSARY COMMEMORATIVE BOOKLET 


Our 50th anniversary commemorative booklet Fifty Years of AWA has received 
high marks from everyone who has seen it. We still have a stock of this pro- 
fusely-illustrated 60-page AWA history available for those who would like extra | 
copies or those who were not members at the time of distribution and didn’t [.. 
receive one. Cost is $7.00 per copy postpaid, no limit. But once they're gone 


annual luncheon/program is held the first Satur- 
day in December. Our newsletter, The Pittsburgh 
Oscillator, is published quarterly. Web site: 
www.pittantiqueradios.org. For directions or 
other information call President Regis Flaherty, 
724-969-0643 (e-mail: flaherty@netscape.com) 
or Vice President Bonnie Novak at 412-481-1563 
(e-mail radiolady_2001@libcom.com). 

* Society for Preservation of Antique Radio 
Knowledge (SPARK)—Meets at 7:00 p.m. 
monthly at Donato’s Pizzeria, 7912 Paragon Rd., 
Centerville, OH. Annual swap meet. Member- 
ship, $18/year. Write SPARK Inc., P.O. Box 
292111, Kettering, OH 45429; e-mail spark- 
inc@juno.com or call John Pansing at (937) 299- 
SLU: 

* Texas Antique Radio Club—Meets alternate 
months in Kyle and Shertz, TX. Contact: Ron 
Manning, President TARC, 133 East Huisache 
Ave., San Antonio, TX 78212. Phone (210) 734- 
6831; e-mail: ronmeg@gateway.net; Web site: 
www.gvtc.com/~edengel/TARC. htm. 


Service Sources Available 


The AWA Source Sheet is a listing of parts 
suppliers and services for the radio collector. Cost: 
only a business-size self-addressed stamped en- 
velope to AWA, Box E, Breesport, NY 14816. 


AWA VHS Video Programs 


The Antique Wireless Association has avail- 
able several historical documentaries to loan to 
affiliated organizations for club meetings and 
programs. There is no charge for this service 
other than return mailing cost. For info on loan 
conditions, to make reservations, or just inquire, 
contact Ed Gable, Curator, AWA Electronic 
Communication Museum, 187 Lighthouse Rd., 
Hilton, NY 14468. See any previous Journal 
issue for listing of available programs. 


they're gone—so act now if you are interested! Send your check to Antique Wireless 
Association, Box 421, Bloomfield, NY 14469-0431. 
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MUSEUM NEWS 


Visit us on the Internet at http: //www.antiquewireless.org 

OFFICERS 

Director Secretary 

Thomas Peterson, Jr. Edward M Gable, K2MP 
actin 

Deputy Director ( 8) 

Allan Pellnat, KX2H Treasurer 


Stanley J. Avery, WM3D 


MUSEUM TRUSTEES 
Stanley J. Avery, WM3D 

Dr. Thomas Ely, W2ODW 
Ronald Frisbie* 

Edward Gable, K2MP* 

Prof. William Hopkins, AA2YV 
Lauren Peckham* 


Morgan Wesson 


*also on AWA Inc. Board of Directors 


ello from your Museum crew. As I’m 
Hesine ready to write this report I’m sit- 

ting in my radio shack listening to the 
gang warming up getting ready for the AWA 
1929 QSO party. Wow, quite a variety of sig- 
nals. 2ZM is really loud again with some new/old 
rig—obviously without bothering to build a 
power supply. Why bother when raw AC on the 
plates gets out so well? 

Ooops, there’s DX, VA3 AWA from way 
across the lake with a really nice note and just 
enough chirp to make it known it’s an OT rig al- 
right. “Chow-pit-chow-pit Oh, oh, somebody 
needs to loosen their coupling a bit on that signal! 

Great fun and good activity, too. I think there 
are more signals this year than ever before. Con- 
gratulations to everyone for taking part— 
whether making one contact or a hundred. 

We sadly put the Museum to bed for the sea- 
son on the last Sunday in October. Most of you 
are aware we Close for the winter mostly due to 
the fact we can’t afford to heat that dear old 1837 
building. 

Visitation was good this year although down 
slightly from previous years. Special group tours 
were up as were the total number of times mu- 
seum personnel went on-the-road to give talks 
and Power Point presentations about the AWA 
and the museum. 

The Museum will open again the first Saturday 
in May, 2006, which also happens to be the day 
of the AWA Spring Meet. Mark your calendars 
now. I’ll wait, yes, do it now! OK, you’re back. 

Although the Museum is closed this is actually 
one of the busiest times for your Museum crew. 
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Allan Pellnat, KX2H* 
Thomas Peterson, Jr.* 
Ronald Roach, W2FUI 
Ronald Walker, WA2TT 


MUSEUM CONTACT 

For all inquiries about the Museum and its 
operation, contact Edward M. Gable, Curator, 187 
Lighthouse Rd., Hilton, NY 14468. Phone: 
(585) 392-3088, e-mail: egable@rochester.rr.com. 
The AWA. Electronic Communication Museum 


Roy Wildermuth, W3RLW _ is an IRS 501(c)3 charitable organization. 


The gang is getting new displays ready now for 
your enjoyment and edification next year. The 
ham guys are the busiest as they make ready for 
the AM QSO party early in the year. 

Needing a powerful presence on 40 meters, 
the boys eyed our nice looking, but untried, BC- 
610E. Weeks later it was stripped down to the 
frame to get new caps and a variety of goodies 
replaced and just today it put fire in the wire on 
forty meters with good signal and audio reports. 

Thanks to Roy, W3RLW, Duncan, K2OEQ, 
Lynn, W2BSN, Ron, WA2TT and the new guy 
in the group, Herb Ulrich, K2VH, for their ef- 
forts in bringing this classic WW2, 450 watt 
am/cw transmitter back to life. 

John Atwood continues to work on his broad- 
cast display. Continuing in an AWA Museum 
tradition of having artifacts that work and func- 
tion as they did originally, John is refurbishing a 
series of microphones from the 1920s. 

Four mics, combined in an early Collins audio 
remote mixer, will enable you to talk and listen 
to either a double button carbon, condenser, rib- 
bon or dynamic broadcast quality microphone. If 
you want to play disc jockey feel free to play an 
original 1940s transcription on the recently re- 
stored turntable as well. 

On the bench our ace technical guru Mani 
Pires is restoring a very early tube tester, not as 
an artifact, but as a working tool to evaluate and 
fully test our earliest tubes such as WD-11, WD- 
12, UX-199s and the like. Mani is also tickled by 
one of the newest items on the restoration bench, 
an as-new TEK 2467 350 mHz scope donated by 
Steve Smith. 
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Mike Csontos is learning the ins and outs of 
creating DVDs, a not-so-easy task, as it turns out, 
with so many formats available. We’re in the 
process of converting the old, but still very use- 
ful and entertaining AWA slide shows, to DVDs. 
We’re just ever so slightly shy of announcing the 
availability of all VHS programs in DVD format, 
but we are getting closer every week. If you have 
a need for one of the AWA programs and would 
like to have your own copy for the smallest of do- 
nations, email me and we’ll work something out. 

At the recent AWA and AWA Museum Board 
meetings we had the necessary but unpleasant 
task of dividing the duties previously performed 
by our dear Joyce Peckham and later by Pat 
Muehlbauer. The AWA Museum has taken on 
the task of Membership Administration. As 
such, your dues payments will come to the AWA 


annex building for processing. This group will 
also do mailing of dues notices and the foreign 
copies of the Journal. 

There are new addresses for membership ser- 
vices that I'll list here and elsewhere in this issue. 
Mail to AWA Membership, P.O. Box 421, 
Bloomfield, NY 14469. Email questions to 
awamembership@rochester.rr.com, effective 
immediately. 

Here’s wishing you a wonderful holiday sea- 
son. If you missed that one wonderful gift you 
were waiting on, there is still time to visit the mu- 
seum bookstore and get your new AWA Review 
18, or some other fine offering. See you in 2006. 


Ed Galle 
Ed Gable, k2mp/w2an 
Museum Curator 


m Greg Perveatll..............2..064 Scott 800B1 Console 

“* Christopher Hussen.............. SX-28A, keys, tubes 

™ Roland Pray, JY... 6... A.C. Dayton XL-20 battery set 

se (homas F. Peterson, Jr......... Super Airline battery set 

“= Charles Elbert ..............:...... 1904 Vibroplex original 

Steve SIN oes ccs TEK 2467 350 MHz scope 

Paul RODENTS 00.6 6c oes cseccessecss 1950s toy class transistor/tube sets 

™ 10% Perera, WI1IP................ Danish 1880s printing telegraph set 

ee Millie Hattman.................... Midwest console radio/phono 

A Large collection measuring equipment 

% Janes Borden .................... Sound Powered telephones 

“e William Keiter..................-.. RCA Strato-World radio 

~ James Goodemote ............... Korting (by telelfunken) large table radio 
AC orice recesses Hickok 600A, MIL spares tube carrier 

> KOUINA SIMS ...............-..5s Several plastic radios, tubes 

JOH 1O0M0S........-........0-.0s Swan 500C, D-104, HR-2600 

ve Bui Documentation, newsletters, meters 

@ Arter Martin... Espey tube type HiFi, tuner/amplifier 
EOS CALI os eececcc ese ccse nes Atlas 350 XL Xcvr, Bencher paddle/keyer 
bg ee Atlas 1200C color scan converter, more 
Ay WV atNS cases 2 mtr FM HT, GLB TNC, dummy load, more 
Ce Bogen tube type HiFi amp, MIL S-C accessories 
Se HUT 0 MCAT «20.2... ccee ess s ee Vibroplex bug, presentation model 
Salli BEVETAGE ..........ccceesss0s, W/E 25B with two 205s, working 


ABOUT OUR AUTHORS, continued from page 5 


engineer. In 1960, he was a principle in Delcon 
Corporation, an electronics firm specializing in 
communication equipment. Delcon was later ac- 
quired by Hewlett Packard. In 1962 Lane joined 
Eimac, later to become Varian, as a process and 
test equipment engineer. His first assignment was 
a4 MHz, | megawatt CW test set. Transferred to 
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the Salt Lake City plant in 1964, he designed the 
“new to Eimac” x-ray test/process equipment in 
1970. 

Lane took early retirement in 1987. He has 
been collecting pre-1925 radios and laboratory 
grade electrical test equipment since 1968. Lane 
has been a member of AWA since 1970. 
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RECENT RADIO, TV AND 
ENTERTAINER OBITUARIES 


COMPILED BY CHARLES S. GRIFFEN W1GYR 


1225 NEW BRITAIN AVE., WEST HARTFORD, CT 06110-2405 


Note: When known, the date of death is indicated 
in parenthesis. 

BETTY ASTELL, 93, (7-27-05) actress and 
singer. Between 1929 and 1932 Astell appeared 
on several screen tests at John Logie Baird’s stu- 
dio in Covent Garden where he was experiment- 
ing with television broadcasts. On August 22, 
1932, when the BBC began its “30-line” trans- 
mission using Baird’s equipment, she sang and 
danced on a show from Studio BB at Broadcast- 
ing House in Portland Place. Others taking part 
in the program included Fred Douglas, Louie 
Freear and Betty Bolton (See her listing below). 
Some of her film credits include A Tight Corner 
(1932), This is the Life (1933) and Behind Your 
Back (1936). With actor and comedian husband 
Cyril Fletcher she performed on television: 
Cyril’s Saga (1957), The Cyril Fletcher Show 
(1959) and That’s Life! (1970). 

BLUE BARRON, 91, (7-16-05) band leader. 
Barron fronted a sweet sounding orchestra simi- 
lar in the style to those of Guy Lombardo, Kay 
Kyser and Sammy Kaye. The first orchestra, 
founded in 1934, was directed by Red Atkins but 
when he left Barron began leading the group and 
by 1937 had signed a recording contract with 
RCA’s Bluebird label. “The Music of Yesterday 
and Today, Styled the Blue Barron Way” was 
heard on the Blue Network during 1941. He pop- 
ularized many songs including the 1948 hit 
Cruising Down the River. Barron disbanded his 
orchestra in 1956 but continued working into the 
1960s. Barron began his career as an orchestra 
booking agent in the Cleveland area. 

STEVE BELL, 66, (6-28-05) executive. Bell 
was Senior Vice President and General Manager 
of KTLA(TV) in Los Angeles from 1981 to 
1992. There he helped the station achieve high 
ratings with new approaches to programming 
such as the debut in 1991 of the highly success- 
ful KTLA Morning News which aired from 7 
a.m. to 9 a.m., a time slot mostly devoted to chil- 
dren’s programming. Other innovations included 
simultaneous Spanish-language audio on their 
newscasts and TV movie classics with the film’s 
stars as hosts. In 1992 Bell joined 204 Century 
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Fox, where he managed Network Television 
Productions and founded Foxstar Productions. 
Before coming to KTLA he was General Man- 
ager of WLVI(TV) in Cambridge, MA. 
RENALDO “OBIE” BENSON, 69, (7-1-05) 
singer. Benson was a member of the Motown 
singing group The Four Tops which sold over 50 
million records with such hits as Baby I Need 
Your Loving, Reach Out (I'll be There), I Can't 
Help Myself and Standing in the Shadows of 
Love. They began singing together in 1954 as 
The Four Aims but later renamed themselves The 
Four Tops to avoid confusion with the Ames 
Brothers. In the early years they performed in 
New York jazz clubs and with singer Billy Eck- 
stein and the Count Basie Orchestra. In 1963 they 
began recording for Motown Records where they 
produced a string of hits. The Four Tops were in- 
ducted into the Rock and Roll Hall of Fame in 
1990 and last appeared on the Late Show with 
David Letterman (CBS) on April 8, 2005. 
BETTY BOLTON, 99, (4-02-05) actress. 
Bolton, a British vaudeville entertainer, took part 
in the first experimental BBC television broadcast 
with Fred Douglas, Louie Freear and Betty Astell 
(See her listing above). The broadcast, using “30- 
line” transmission with John Logie Baird’s equip- 
ment, took place at the Broadcasting House in 
Portland Place on August 22, 1932. Bolton, who 
acted in drama, comedy or musicals, made several 
films: Wolves, Balaclava and Long Live the King. 
She retired from show business in the 1930s. 
JAMES DOOHAN, 85, (7-20-05) actor. Cana- 
dian-born Doohan is best remembered for his 
role as Lt. Cmdr. Montgomery “Scotty” Scott, 
chief engineer of the Starship U.S.S. Enterprise 
on the TV series Star Trek (NBC 1966-1969). He 
later appeared in seven Star Trek movies and the 
television series Star Trek: the Next Generation 
(syndicated). Doohan also made guest appear- 
ances on a number of TV programs: The Ben 
Stiller Show (FOX), Bewitched (ABC), Bonanza 
(NBC), The Fugitive (ABC), Gunsmoke (CBS), 
Peyton Place (ABC) and The Virginian (NBC). 
After serving in the Royal Canadian Army during 
WWI he took acting classes in Toronto and New 
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York City and later appeared on stage and in 
many radio, television and film productions. 
Doohan made 30 to 40 appearances a year at Star 
Trek conventions concluding with a two-day trib- 
ute, “Beam Me Up, Scotty ... One More Time,” 
last August in Hollywood. 

PAUL W. DUKE, 78, (7-18-05) broadcast 
journalist. Duke was the host of the Washington 
Week in Review (now Washington Week) on PBS 
from 1974 to 1994. The program, which started 
on WETA(TYV) in Washington, DC in 1967, is 
PBS’ longest-running public affairs presentation. 
By the time he retired in 1994 the program was 
carried by 300 public television stations and had 
an audience of 4.6 million. He once described the 
program as “straightforward, old-fashioned, can- 
did reporting in a very civilized way.” The show 
won Emmy and Alfred I. duPont - Columbia Uni- 
versity Journalism Awards. Earlier Duke inter- 
viewed government officials for PBS’ Washing- 
ton Straight Talk and was host of The Lawmak- 
ers. Duke began his professional career with the 
Associated Press in Richmond, VA in 1947 and 
in 1956 was transferred to Washington to cover 
national politics and Congress. In 1959 he be- 
came a congressional and political correspondent 
for The Wall Street Journal and four years later 
began his television career covering Congress for 
NBC News where he remained until 1974. 

RICHARD EASTHAM, 89, (7-10-05) actor 
and singer. Eastham starred on Broadway oppo- 
site Mary Martin in South Pacific when the male 
role was vacated by Metropolitan Opera’s great 
basso, Ezio Pinza. In the early 1950s Eastham re- 
turned to Broadway to star with Ethel Merman in 
Call Me Madam. He made his television debut 
on The Ed Sullivan Show (CBS 1949) and later 
performed on the TV western Tombstone Terri- 
tory (CBS 1957-1959), Wonder Woman (ABC 
1976-1977) and Falcon Crest (CBS 1982-1983). 
Eastham appeared in about ten films including 
There’s No Business like Show Business (1954), 
Toby Tyler (1960) and That Darn Cat! (1965). 
He studied acting in New York City after serving 
in the Army during WWII. 

GERALDINE FITZGERALD, 91, (7-17-05) 
actress. Irish-born Fitzgerald appeared in over 
60 films and was nominated for an Academy 
Award for her performance as Isabella Linton in 
Wuthering Heights (1939). Some of her other 
film credits include: Watch on the Rhine (1943), 
Wilson (1944), Ten North Frederick (1958), The 
Pawnbroker (1964), Harry and Tonto (1974) 
and Arthur (1981). In 1948, after disputes with 
Hollywood executives, she turned her attention 
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to the stage where she had a number of roles in 
Eugene O’Neill revivals, including the success- 
ful off-Broadway production of Long Day’s 
Journey into Night (1971). On television she was 
also a cast member of Our Private World (CBS 
1965) and made over 40 guest appearances on 
many shows: The Alfred Hitchcock Presents 
(CBS), Naked City (ABC), Robert Montgomery 
Presents (NBC), and Schlitz Playhouse of Stars 
(CBS). Fitzgerald made her stage debut at the 
Gate Theatre in Dublin as a teenager and ap- 
peared in a number of films in England before 
moving to New York City in 1938 where she 
was hired by Orson Welles to star in the Mercury 
Theater production of Heartbreak House. 

LOUIS N. FRIEDLAND, 92, television exec- 
utive. Friedland was Chairman of MCA-TV from 
1978 to 1986 where he had a prominent role in 
the development of syndicated television pro- 
gramming both there and its sister company Uni- 
versal Television. He was President of MCA-TV 
from 1963 until 1978. Friedland retired as Chair- 
man of MCA-TV and Vice President of its parent 
company MCA Ince. in 1986, but remained there 
as a consultant for a number of years. He served 
in the Coast Guard during WWII and was a gen- 
eral manager at the U.S. Microfilm Company be- 
fore joining MCA Inc. (formerly known as the 
Music Corporation of America) in 1952. 

FRANK GORSHIN, 71, (5-17-05) actor and 
impressionist. Gorshin’s role as The Riddler on 
the Batman (ABC 1966) television series gained 
him stardom and later an Emmy Award nomina- 
tion. He performed in nearly 90 television shows 
beginning with Alfred Hitchcock Presents (CBS) 
in 1956 and was a frequent guest on The Ed Sul- 
livan Show (CBS), The Dean Martin Show 
(NBC), The Jackie Gleason Show (CBS) and 
Buck Rogers in the 25th Century (NBC). Gor- 
shin was last seen on CSI: Crime Scene Investi- 
gation in 2005. Some of his film credits include 
The Great Imposter (1961), That Darn Cat! 
(1965), Batman (1966) and Twelve Monkeys 
(1975). He last appeared in a national tour in the 
one-person tribute to comedian George Burns: 
Say Goodnight, Gracie. Gorshin, who could im- 
personate about 50 celebrity voices, began his 
career when he was 17 at Jackie Heller’s 
Carousel night club in Pittsburgh. 

CARLO HENRY GRANDE II, 68, (7-30-05) 
sportscaster and broadcast executive. Grande 
originated, produced and anchored tennis cover- 
age around the world for his “TNT” Productions 
and with his brother, George, originated, pro- 
duced and syndicated Business of Sports. His 
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most recent program, Grandstand — Talking Base- 
ball, has been one of the highest rated programs 
heard on WICC(AM) in Bridgeport, CT. Grande 
was also owner and operator of radio and televi- 
sion stations including WELI(AM) and 
WNHC(AM/TV) both in New Haven, CT; 
WNAB(AM) in Bridgeport, CT; WMEX(AM) in 
Boston, MA; WERI(AM) in Westerly, RI; 
WSME(AM) in Sanford, ME and WLWI(TV) in 
Indianapolis, IN. 

CHRIS GRIFFIN, 89, (6-18-05) trumpeter. 
Griffin was one of the outstanding trumpet play- 
ers of the big band area, particularly for his work 
with Benny Goodman’s Orchestra. The trumpet 
section included Griffin, Harry James and Ziggy 
Elman. Duke Ellington was quoted as saying it 
was “the greatest trumpet section that ever was.” 
Griffin stayed with Goodman for nearly three 
years and participated in Goodman’s historic 
jazz concert at Carnegie Hall in New York City 
in 1938 and performed with the band in the films 
The Big Broadcast of 1937 and Hollywood 
Hotel. Prior to joining Goodman he played in the 
Charlie Barnet Band followed by work with 
Rudy Vallee, Joe Haymes, Mildred Bailey and 
the CBS Radio Orchestra. Griffin played lead 
trumpet in radio and television orchestras for 
Jackie Gleason, Milton Berle and Ed Sullivan 
and recorded with Ella Fitzgerald, Frank Sinatra, 
Billie Holiday, Tony Bennett and Mel Torme. 

PETER JENNINGS, 67, (8-7-05) broadcast 
journalist. Jennings was the anchor and Senior Ed- 
itor of ABC Television’s World News Tonight 
from 1983 until his final broadcast on April 5, 
2005. Canadian-born, he joined ABC in 1964 and 
served as anchor of Peter Jennings with the News 
from 1965 to 1967. In 1968 Jennings was named 
ABC News’s Bureau Chief in Beirut, Lebanon, 
the first American television news bureau in the 
Arab world, where he remained for seven years. 
He moved to Washington, DC in 1975 to become 
the news anchor of ABC’s 4.M. America and then 
was reassigned to Rome and later London where 
he became ABC’s Chief Foreign Correspondent. 
In 1978 Jennings was named the foreign desk an- 
chor for World News Tonight which he co-an- 
chored with Frank Reynolds in Washington, DC 
and Max Robinson in Chicago. In 1983 he became 
the sole anchor of the program. Jennings, a high 
school dropout, began his career as a radio news 
reporter in Brockton, Ontario, worked briefly for 
the Canadian Broadcasting Company before be- 
coming a co-anchor in 1962 of CTV National 
News, Canada’s first privately owned network. 
Jennings won numerous awards including: 14 
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Emmys, two George Foster Peabody Awards, 
Overseas Press Club Awards and Alfred I. duPont- 
Columbia University Awards for journalism. 

DR. JACK ST. CLAIR KILBY, 81, (6-20-05) 
electrical engineer. Kilby invented the first 
monolithic integrated circuit in 1958, which laid 
the foundation for today’s world of microelec- 
tronics. In 2000 he won the Nobel Prize in 
Physics for his role in the invention of the inte- 
grated circuit. Kilby joined the staff of Texas In- 
struments (TI) in Dallas in 1958 where he con- 
ceived an idea to improve the fabrication of elec- 
tronic components using an integrated circuit. 
The circuit was tested on September 12, 1958 
and it worked. In 1960 TI announced the first 
chips for customer evaluation and two years later 
designed and built a family of 22 special circuits 
for the Minuteman missile. Kilby, who held 
more than 60 patents, held several engineering 
management positions at TI between 1960 and 
1968, when he was named Assistant Vice Presi- 
dent. In 1970 Kilby became Director of Engi- 
neering and Technology for the Components 
Group, but took leave of the company to pursue 
his research interests at Texas A & M University 
where he held the rank of Distinguished Profes- 
sor of Electrical Engineering from 1978 to 1984. 
Kilby formally retired from Texas Instruments in 
1983, but remained a consultant to the firm until 
his death. He worked for Centralab in Milwau- 
kee from 1947 until 1958 when he joined the 
staff of TI. Kilby received numerous honors and 
awards including the 1966 IEEE David Sarnoff 
Award, 1969 National Medal of Science, 1984 
IEEE Centennial Medal, 1986 IEEE Medal of 
Honor, 1990 National Medal of Technology and 
1999 Vladimir Karapetoff Award. 

DR. SIEGFRIED KNORR, 65, (3-20-05) elec- 
tronics executive. Knorr was the co-founder and 
Chief Executive Officer of Colby Instruments, 
Inc., now headquartered in Bellevue, WA. The 
firm, started by Knorr and Dr. Betty Chang in 
1977, designed some of the world’s fastest high- 
precision measurement instruments, including a 
series of programmable microwave and radio-fre- 
quency delay lines and modules. Knorr retired 
from the company in 2003. Prior to founding the 
firm he was a professor of electrical engineering at 
the University of California in Los Angeles where 
he specialized in high-frequency electronics. 
Knorr began his career as an electronic design en- 
gineer in 1967 at Tektronix Inc. in Portland, OR. 

FRANCES LANGFORD, 92, (7-11-05) ac- 
tress and singer. Langford’s rendition of I’m in 
the Mood for Love” captivated tens of thousands 
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of soldiers when she toured with Bob Hope’s 
USO shows during WWII and the Korean and 
Vietnam wars. She became known as the ““Sweet- 
heart of the Fighting Fronts” and regarded her 
wartime experiences as “the greatest thing in my 
life.” Langford appeared in 30 movies, including 
Every Night at Eight (1935), Hit Parade of 1937 
(1937), Yankee Doodle Dandy (1942), Beat the 
Band (1947) and The Glenn Miller Story (1954). 
She was also a frequent guest singer on radio va- 
riety shows as well as a regular on The Bob Hope 
Show (NBC) beginning in 1939 and for many 
years thereafter. Langford and Don Ameche 
starred in the “mismatched, querulous couple” 
The Bickersons (NBC 1946-1947, CBS 1947- 
1948) followed by Langford and Lew Parker 
(CBS 1951). Her television credits include The 
Armed Forces Hour (Dumont 1951) and Star 
Time (Dumont 1950-1951). Langford, who 
began her career on a radio station in Tampa, FL, 
was discovered by bandleader Rudy Vallee who 
invited her to be a guest on The Rudy Vallee Show 
(NBC). During the mid-1950s she left Holly- 
wood but continued to perform at the Outrigger 
Resort in Jensen Beach, FL. 

MICHAEL “MIKE” A. LENTINI, WIVLA, 
81, (7-17-05) businessman. Lentini was the 
founder of Lentini Communications, Inc., a dis- 
tributor of communications equipment to radio 
amateurs, business and public service profes- 
sionals, short-wave and scanner listeners and 
Citizens Band enthusiasts. The firm, located in 
Newington, CT, began as a radio and television 
repair business some 50 years ago. Lentini, an 
active radio amateur, was an early experimenter 
in amateur moon bounce communications on 6 
meters and provided “an endless source of 
friendly radio guidance” to many people. 

HOWARD MORRIS, 85, (5-21-05) actor. 
Morris achieved stardom on the comedy-variety 
television program Your Show of Shows (NBC 
1951-1954) with Sid Caesar, Imogene Coca and 
Carl Reiner. Other TV credits include Caesar’s 
Hour (NBC 1954-1957), The Andy Griffith Show 
(CBS) and The Sid Caesar, Imogene Coca, Carl 
Reiner, Howard Morris Special (CBS 1967), 
which won two Emmy Awards. Morris also ap- 
peared in films including Boys’ Night Out with 
Kim Novak, The Nutty Professor starring Jerry 
Lewis and High Anxiety featuring Mel Brooks. 
In addition he directed TV shows and motion 
pictures and provided voices for Hanna Barbara- 
produced cartoon characters. Upon discharge 
from the Army after WWII Morris made his 
Broadway debut in G/ Hamlet. 


JANUARY 2006 / THE AWA JOURNAL 


DR. CHARLES W. MUELLER, 93, (6-20- 
05) scientist. Mueller joined the RCA Corpora- 
tion in Harrison, NJ in 1942, but soon was trans- 
ferred to RCA’s Princeton Laboratories (now 
The David Sarnoff Research Center). There he 
was instrumental in the development of the alloy 
junction transistor and later moved it from the 
laboratory into commercial production at the 
Harrison plant. Mueller served as the head of the 
Silicon Devices Group from 1965 to 1977. In 
1972 Mueller received the J.J. Ebers Award 
from the IEEE Electron Devices Society for 
“outstanding technical contributions to electron 
devices.” He also received three Outstanding 
Achievement Awards from RCA Laboratories, a 
record at the time, and retired as a Fellow of the 
RCA Technical Staff, Process and Applied Ma- 
terials Research Laboratory in 1977. 

JOE O’BRIEN, 90, (7-24-05) radio personal- 
ity. O’Brien was one of the most recognized 
radio personalities in New York City radio for 
over 50 years. He joined WMCA(AM) in 1936 
and during the late 1960s was one of the six 
“Good Guys” disc jockeys who played Top 40 
hits and made personal appearances. In the late 
1940s he was a part of the morning team of “Gal- 
lagher and O’Brien.” In 1970 O’Brien joined 
WNBC(AM) to host a morning show until he 
was replaced by Don Imus in 1972. He was hired 
immediately by WHUD(FM) in Peekskill, NY, 
whose signal was heard in New York City, where 
he remained until retirement in 1986. O’Brien 
continued to do weekend specials for the station 
until 2000. During WWII he served as Chief of 
Production for the Armed Forces Radio Network. 


Information for this column was obtained 
from The Big Bands (4th ed.), The Boston Globe, 
The Complete Directory of Prime Time Network . 
and Cable TV Shows 1946-Present (29th ed.), 
Daily Telegraph, The Economist, The Encyclo- 
pedia of Jazz, The Hartford Courant, NARL 
News, On the Air: The Encyclopedia of Old- 
Time Radio, Town Topics, www.abc.news. 
go.com, www.einsiders.com, www.guardian. 
co.uk,www.imbed.com, www.jsonline.com, 
www.latimes.com, www.musicradio.computer. 
net, www.nytimes.com, www.screenline.org.uk, 
www.seattletimes.newssource.com, www. 
telegraph.co.uk,www.theinstitute.iee.org, 
www.ti.com, www.variety.com and www.wash- 
ingtonpost.com. 

Thanks to Joe Bottiglier1, AAIGW, Jeff 
Kitze, Philip Taylor and Dr. A. David Wunsch 
for additional source material. 
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Replicating the Pilot Wasp Short-Wave Receiver 


By H. Paul Bohlander, W3VVS 


Paul Bohlander, a long-time amateur and 
renowned craftsman, returns to our column to 
report on an interesting recent project: the repli- 
cation of an early Pilot Wasp receiver, the pre- 
decessor to the famous Pilot Super-Wasp. Pilot 
parts still show up at flea markets, and with time 
a kit of parts can be assembled to build this little 
radio. Read on.—wf 


s a teenager during the early 1930s I built 
A= one- and two-tube receivers using 
01As, winding the coils on old four- 
prong tube bases. My cousin Carl, who 
was more advanced in the hobby, ob- 
served my efforts with these crude bread- 
board receivers. He decided to loan me a 
Pilot Super-Wasp K-110 battery receiver 
that he had built from a kit. The set used a 
222 screen-grid tube as an RF amplifier 
and three 201As (a regenerative detector 
and two audio stages). In 1928 his kit had 
cost him $29.50. 

I used the set for several months and 
was impressed both with its operation 
and the beautiful plug-in coils with their 
colored Bakelite handles. Eventually I 
had to return the receiver to my cousin. Later I 
found out that his wife had thrown the Super- 
Wasp out with the trash! However, the memory 
of the receiver stayed with me throughout the 
years. 

Moving forward in time, Bruce Kelley’s 1929 
QSO party caught my interest after I became an 
AWA member and I participated with my Hart- 
ley oscillator each year. During the 1987 contest 
I worked W3OER, Jim Haube, who was using a 
1928 Pilot Wasp receiver, the forerunner of the 
Pilot Super-Wasp. 

Jim was kind enough to send me not only pho- 
tos of his Wasp, but also a copy of the 1928 Pilot 
Radio house publication, Radio Design, edited 
by Milton B. Sleeper. Included in the material 
was a description of the receiver, as written by 
John Geloso. Included were construction details, 
a parts list, schematics, and some photographs. 
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Wood grain Masonite for front panel, salvaged from TV 
console cabinet, closely resembles original Micarta. 


The following year, at the AWA Conference, I 
was fortunate enough to purchase a Pilot illumi- 
nated vernier dial, part No. 1282, from that well- 
known old-timer, Fran “Cuz” Thiese, W2BJI. 
This was the beginning of my 17-year hunt for the 
Pilot-brand parts needed to replicate a Wasp re- 
ceiver. I kept my eye out for variable capacitors, 
tube sockets, knobs, coils, and audio transformers. 
(For some unknown reason, the Pilot RF choke, 
part No. 130, was not on the original list.) 

Unfortunately I was never able to acquire the 
Pilot audios, but substituted All American audio 


transformers, manufactured by the Rauland Mfg. 
Co. Also difficult to find were the distinctive 
original five-prong coil forms with the multi-col- 
ored handles. Five coils covered the range of 17 
to 500 meters: 


Rega! 17-30 meters 
Oran... 30-52 meters 
Le lOw 45-105 meters 
CIReeIs sas: 93-203 meters 
Dilic.. 2 ee 200-500 meters 


An interesting feature was the special 200- to 
500-meter broadcast coil, which had a primary 
antenna winding. The other coils, intended for 
the short waves, did not have this winding. They 
were connected directly to the antenna through a 
small variable capacitor. The Wasp coils were 
widely recognized for their quality and unique 
design, and were used in many receivers, in- 
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Top and bottom views of replica show off author’s skill at duplicating period construction practices. 


cluding some of the short-wave sets designed for 
the Richard Byrd South Pole Expedition. 

Both the coils and the receiver were designed 
by the Pilot Co. chief engineer John Geloso, an 
Italian born in Argentina. Robert S. Kruse, then the 
technical editor of OST magazine, assisted him in 
the design work, and in September, 1928 Geloso 
published the Wasp article in Radio Design. 

A Pilot Wasp kit sold for $21.75, including all 
the parts and a set of five coils, but less the tubes 
and batteries. (Note: The 1929 radio Catalog of 
the Barawick Co. of Chicago listed the kit for 
$19.70. A set of five coils could be purchased for 


N® 5282 DIAL 


Pictorial diagram of the original Wasp. 
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$4.85—wf.) 

Geloso returned to Italy before World War II. 
After the war, he manufactured the Geloso ama- 
teur receiver and a companion amateur exciter. 

The original 1928 Pilot panel and base were 
of Westinghouse Micarta. This material was not 
available to me, so in my replica Wasp I used 
Masonite taken from an old Philco TV console 
cabinet. It had a wood-grain finish similar to the 
that on the original. 

The location of parts on the chassis and front 
panel was determined by scaling the dimensions 
from photographs in the Pilot brochure, using the 
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known dimensions of the chassis (7" x 13") and 
the front panel (7" x 14"). The large vernier dial 
on the front panel controls tuning; the two knobs 
in the center are 100 pF regeneration capacitors; 
the knob on the right is the filament rheostat for 
the 201 As and the dial lamp. 

The coil socket is mounted behind the tuning 
capacitor. Note that the grid capacitor is 
mounted below the chassis, but the associated 
grid leak is mounted on clips above the chassis. 
The knob behind the coil socket is for the an- 
tenna coupling capacitor, used with a short an- 
tenna on the short wave bands. 

Of interest is the fact that by using a resistance- 
coupled outboard amplifier, the Wasp could be 
used to receive early television signals, which 
were broadcast from station 3XK on 46.72 meters. 

To power the receiver, I used a six-volt gel 
cell for the filaments, and a small AC power sup- 
ply for the detector (45 volts d.c.) and amplifier 
stages (90 volts d.c.). Either high-impedance ear- 
phones or a magnetic speaker worked satisfacto- 
rily. A long-wire antenna for the BC band is con- 


SUPPLEMENTAL 
By William Fizette, W2DGB 


n March 1993 I had the pleasure of visiting 
| Dave McKenzie at his home in Eustis, FL, 

and in his collection was a very beautiful 
Wasp receiver, Type 3-SW, built from factory- 
supplied parts. The panel regeneration and fila- 
ment controls were labeled, and in the upper 
right corner the set was identified as a “PILOT 
WASP, Pilot Electric Mfg. Co., Brooklyn, 
N.Y.” The stained wood cabinet with a lift-up 
lid was nicely done, and the overall impression 
was of high quality. Unfortunately the estate 
was later sold at auction and the receiver disap- 
peared into the hands of an unknown collector. 
Perhaps if he reads this, he will contact me so 
we will know what happened to it. 

In reading through Paul’s article, I was im- 
pressed by the well-known people who were 
associated with the Wasp designs. Besides 
John Geloso and Robert Kruse, Robert 
Hertzberg—who wrote for Radio News— 
should be mentioned. An excellent article by 
Hertzberg, “How to Get the Most Out of a 
Short-Wave Receiver,” appeared in Radio 
Design, Vol. 2, No. 1. He used a Pilot Wasp 
as his example. Paul tells me that Bob 
Hertzberg, W2DJJ, was a friend of Bruce Kel- 
ley and an AWA member back in the 1970s. 

Bruce Kelley reviewed the Wasp in the 
February, 1990 Old Timers Bulletin. He com- 
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nected to the ANT terminal. For short-wave re- 
ception, a short antenna is connected to the 
SHORT ANT terminal for direct coupling 
through the small antenna variable capacitor. 

Using the BC coil, the upper capacitor is set at 
maximum capacity and the lower one is used to 
control regeneration. On all the other bands, the 
upper capacitor is set at minimum and, again, the 
lower one is used as the control. Adjustment of 
both the antenna capacitor at the rear of the chas- 
sis and the upper regeneration capacitor may be 
necessary to obtain regeneration over the entire 
tuning range of a coil. 

This has been a fun receiver to play with, but 
it will never replace the National SW-3! 


rreeee errr reer rere reer ere e rere ere re errr rer rrr rere ere ree reer errr rere reer errr reer errr reer eee eee eee ries 


REFERENCES 

“Short Wave Pilot Wasp Has World-Wide 
Range,” by John Geleso. Radio Design, Vol. 1, 
No. 3, September 1928, p. 26. 

Catalog, Radio, Spring and Summer 1929, The 
Barawik Co., Chicago, p. 152. 


mented that these little sets are scarce, much - 
more so than the later Pilot Super Wasp and 


_ the AC Super Wasp. 


The production numbers had to have been 
low, and one reason could have been that the 
Super Wasp was introduced in early 1929 (re- 
viewed by Radio News in June, 1929), just a _ 
few months after the Wasp’s mid-1928 intro- 
duction. The AC Super Wasp came out just a 
few months later, in September, 1929 (re- 
viewed by Radio News in January, 1930.) It 
was also obvious that the Wasp was in the 
“toy” category and required considerable skill 
to use, while the two Super Wasps were con- 
sidered to be serious instruments 

Rider’s Manuals published some scanty — 
material on the Wasp in Volume 7. Since this 
was years after the receiver was sold, one can 
only speculate why the information was pub- 
lished at all. 

A word on the coils. Paul mentioned to that 
he had borrowed the set from the Super Wasp 
detector circuit, and said they worked just fine 
in the little Wasp. A complication arises with | 
the BC band coils; the Wasp requires an addi- 
tional antenna winding, and the Super Wasp 
detector circuit does not use this. Paul used 
the Super Wasp coil connected to the short — 
antenna terminal with good results. 
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Finding Humor on eBay, Part 1 


he Web auction site eBay is a great 
medium for exposing interesting tubes to 
(usually) eager buyers. Old-time tube col- 
lectors tend to be chagrined by a perceived rise 
in prices of tubes in an eBay world, particularly 
on those types that are useful for audio purposes. 
It’s hard to regard the audiophiles too harshly. 
After all, they want to USE the tubes, and those 
tubes will still be around and collectible at the 
end of their lives. And there are occasional jaw- 
dropping bargains for alert bidders, like a WE 
224C cathode-ray tube that sold lately for $37! 
The postings themselves can be pretty wild, 
with “smart guys pretending to be dumb” and the 
less sophisticated trying to seem hip. There are 
various degrees of sly conduct and a lot of bad 
photography. (Was that tube shot against a blue 
background out of poor technique, or to hide a 
discolored bulb?) Things get really pressured 
when a tube can be represented, possibly with a 
little creativity, as a “Western Electric” product. 
The author has been collecting samples of this 
flapdoodle for some years. Following are some 
of the strains of expression that could be exas- 
perating but can just as well be treated as humor. 
Meanwhile, Caveat e-Emptor! 


Naive Faith ... Or a Simulation Thereof 

Every seller wants to give the impression of offer- 

ing good products. Sometimes a great degree of 

“reaching” can be seen. 

“T received this tube from a retired repairman. I can’t 
see why he would keep a bad tube.” 

“T have had this tube in my possession for over 40 
years. I know it is good.” 

“Fred didn’t keep ’em if they weren’t good. 
“(Tube appears to have “gone to air.”’) 

On a tube tester that has no means of calibration: 
“Powers up great, needs calibration.” 

A tube that: “Tests 70% of min.,” “Needs to be aged.” 

Seller thinks tube’s unused: “Because pins aren’t 
scratched.” 

“All the filaments are intact; no burn marks.” 

“No emission stains.” 

“So beautyful and mythical.” 

“I was sold this tube with the assumption that it 
works.” 

‘T’'m sure it has to be good ... I see no reason why it 
would not work fine” (tube sold as-is). 
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Just Plain Silly 

“Inside mechanism looks very complex.” 

On a 2A3: “Has excellent tessitura, soundstaging, and 
dynamics. Its engraving [sic] is sharp, its pins look 
great, and its flashing is to die for.” 

On a FG-57 thyratron, “monster electron tube,” 
“looks super cool.” 

On a WE tube socket: “tested for continuity which it 
passed with flying colors.” 

On a WE 300B: “T personally found the Bs to sound 
even more seductive than the As.” (Evidently mov- 
ing the locating pin 45° changes the sound!) 

“T have a tube tester just haven’t learned to use it.” 

“Tubes are a great investment.” 

“Great investment opportunity. ” 

On a WE 239A: “Tests NOS at a whopping 650 micro 
ohms.” 


Snobbery and Guruism 

On a KS-15720 tube tester: “I see no socket for the 
GE Compactron types (but who uses a nice-tester 
like this for those?).” 

On the (British) AVO 163 tube tester: “Many audiophiles 
and aficionados will attest to the supremacy of valve 
testers ... All serious tube gurus from all over the world 
from U.S. to New Zealand will agree this is the valve 
tester to own.” 

On a Northern Electric R205D: “Has better internal 
construction than a WE 205D and sonically they have 
been characterized as being superior.” 


Setting eBay aside, here are a couple of 
serious items... 


Jackson Model 648—Complete Tube Tester 
Manual, 2nd ed. 

David Kraeuter reviewed this comprehensive 
book in the July 2004 issue. It provided the “full 
story” on this long-evolving family of high-quality 
testers. Now Jim Cross, its author, has produced a 
second edition, adding a variety of new features: 

¢ A Jackson bulletin, “Modernization of 648 

Testers,” identifying models and ranges of 
serial numbers up to the 648-1. 

¢ Instructions and schematics for the 648-1T. 

¢ Clarified calibration instructions. 

¢ Corrections for a few roll-chart settings, and 

some new ones. 
(continued on page 25) 
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BY DOUG HOUSTON 


THE VICTOR MICRO-SYNCHRONOUS 
TUNING SYSTEM OF 1929-30 


quency (TRF) radio, there was one diffi- 

culty that haunted both the designers and 
operators of those sets. It was the problem of 
tracking the tuned circuits across the dial under 
the control of a single knob. Until tubes came 
along that offered increased gain per stage, the 
luxury of one-knob tuning remained an unreach- 
able dream. 

The use of the superheterodyne circuit would 
have greatly simplified this design problem, but 
RCA had a licensing monopoly on the patent. By 
the end of the 1920s several schemes to design a 
single-knob tuned radio came along, and some 
were successful. 

Probably the most unique, and least understood, 
solution to tracking in a TRF set was Victor Talk- 
ing Machine Company’s “Micro-Synchronous” 
tuning system. The system was developed just as 
RCA was acquiring the company. It befuddled the 
service industry in the early years and completely 
confuses radio collectors today. So let us look at 
this unusual, but clever, tuning technology. 

In this TRF radio receiver, the problem of 
tracking did not differ from that of the earlier 
“three-dialers.” The tuned circuits of all stages 
had to be kept resonant to the 
selected frequency wherever 
it was in the band. 

If the tuning capacitors did- 
n’t have individual dials, but 
were mechanically coupled 
together so that they couldn’t 
be peaked individually, other 
means would have to be pro- 
vided to make sure all stages 
remained in resonance at the 
selected frequency. 

In the Victor model R-32 
radio, four tuned circuits are 
ganged through a wheel-like 
driving member (Figure 1). 
Each tank circuit is in a sepa- 
rate shielded enclosure be- 
neath the chassis base (Fig- 
ures 2 and 3). 


Tasca the era of the tuned radio fre- 


The strap seen extending upwards from the 
driving wheel at about | o’clock turns the wheel. 
It connects to the dial indicator and to the tuning 
knob that moves in a slot in the radio’s front 
panel. As the wheel turns, it moves the special 
tuning capacitors beneath the chassis. Figure 2 
shows the capacitors in the open position (tuning 
bars full clockwise); Figure 3 shows them closed 
(tuning bars full counterclockwise). Note how 
the bars are pivoted on four pins (that are at- 
tached to the wheel above). 

Now, in order to keep tuning optimized across 
the entire broadcast band, each tuning capacitor 
has one side of it shaft-coupled to a roller atop the 
chassis deck. Three of the rollers are visible (Fig- 
ure 1); the fourth is hidden behind the tuning bar. 

As the wheel turns, the rollers ride on a brass 
rim on the periphery. The rim acts as a cam sur- 
face. Note the five adjusting screws for each 
roller. Screwing one in or out moves the rim in or 
out at that spot—which, in turn, changes the po- 
sition of the roller riding over it. 

The movement of the roller is transferred by 
the shaft to the clockwise end of the strap at the 
top front of its associated capacitor (Figures 2 
and 3). Look closely and you’ll see some of the 


Guar 


Fig. 1. Tuning drive and cam follower rollers with trimming screws. 


3441 S. HADLEY LN, ORTONVILLE, MI 48462 
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ee : > 
Fig. 2. Tuning capacitors fully open. 


chassis holes through which the shafts pass. The 
fastener at the other end of the strap is simply a 
pivot. And so, the small movements of the rollers 
as they ride on the cam surface swing the capac- 
itors slightly inward or outward, modifying the 
capacitor settings made by the main tuning 
bars. 

The five adjustments of the cam surface 
for each capacitor make it possible to fine- 
tune each tuned circuit at that many points 
along the dial. This mechanical system did 
automatically what the operator of a “three 
dialer’ had to do by hand as he tuned his set 
across the band. 

Victor had solved the tracking problem 
as nobody else had ever done. Needless to 
say, this was an expensive means of 
achieving superheterodyne performance in 
a TRF radio! But because of the superb all- 
round performance of both the radio and 
phonograph, these were among of the best 
selling models of their time. 

Today, the sets are still impressive, and pro- 
vide enjoyable listening. 


Service Tips 


The dual wire-wound volume control has two 
3800-ohm sections and one is sometimes found 
open. This is a good item to check, even routinely. 
On the receiver chassis, the contacts of the radio- 
phono transfer switch will tarnish and need to be 
lightly cleaned to give annoyance-free operation. 
The dial drive will definitely need lubrication. 
There is a spring-loaded roller that rides on a track 
beneath the dial, and the original grease on will al- 
ways be dry (after only 75+ years!). The tuning 
will be velvet-smooth after lubrication. 

The 120-volt dial light was originally a 
medium-based, spherical bulb of about 3.5 Can- 
dlepower. These have been unavailable for many 
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Fig. 3. Tuning capacitors fully closed. 


years. The easiest solution is to locate a 
socket adapter from medium to candelabra 
base and use a 3.5 watt nightlight bulb. On 
some models, there was a cover for the light 
housing. It’s best to leave it off to avoid heat 
buildup that will be very hard on the cellu- 
loid dial scale. 

A quick check for alignment may show a 
need for trimming the screws on the cam 
wheel. An alignment wrench can be fash- 
ioned from a piece of 4" O.D. tubing. Flat- 
ten one end slightly to fit over the alignment 
screws and attach a knob to the other end. 

Set the dial at locations where the screws 
are pointing directly at the cam follower 
wheel. Quick check by pulling the wheel 
away from the cam to see if the sensitivity 
changes. Adjustment of each screw should be 
checked by moving each one in or out. Often 
here will be improvement in reception. Be sure 
that the rollers are lightly oiled. 

The amplifier generally needs more attention 


than the receiver chassis. There are things in it 
that give frequent problems. The most common 
of these will be open sections in the big divider 
resistor under the chassis. There are three taps on 
it in some models, two on others. On those with 
the three taps, the resistances from B+ are 2000, 
1350, 200, and 775 Ohms. On two-tap units, the 
first tap from B+ is 3350 Ohms. Replacement 
resistors shunted across the taps can safely be 
10-watt types. 

There have been reports of burned power trans- 
formers on some sets. I experienced only one case 
myself, but had a spare amplifier to put into the cab- 
inet. Where there is no easy replacement, I feel that 
it would be well worth having a new transformer 
made. Occasionally, an interstage transformer will 
have an open winding. A salvage amplifier can usu- 

(continued on page 24) 
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BREADBOARDING 
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More on a Digital Frequency Display 


ur last column about adding a digital 
() readout to a Scott RBO boat anchor gen- 

erated some reader feedback, and not 
only for my bonehead mistake in the schematic 
(see “Letters” column). Questions got raised 
about whether the readout module might be gen- 
erating noise, if it was loading the oscillator cir- 
cuit too much, accuracy of the reference oscilla- 
tor itself. It looks like readers want more infor- 


Fig. 1. Typical pentagrid converter circuit. 


mation on these cute little readouts, so let’s have 
a deeper look. 

If I had to look into noise generated by the 
AADE readout (1), first thing I would do would 
be to get one going and tune a receiver around the 
dial to find any “birds” caused by its digital clock 
rate and harmonics thereof. If the spurious goes 
away when you kill the DFD power, it’s a bird! 

As to oscillator loading, which I noted in the 
Scott article, overall receiver noise certainly 
would rise if the injected carrier level of the local 
oscillator fell too low; might one need an extra 
preamp? And how about the stability of the off- 
set oscillator in the little module? If it drifted or 
somehow jumped around, the displayed fre- 
quency might be wrong at times. 

I have some test gear in my shop: VTVMs, a 
20 MHz scope, Heath frequency counter, a good 
RF generator, and a nice Drake R8 I splurged on 
years ago. With these, I can measure frequency 
and stability pretty well. Absolute measurements 
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Bring Historical Circuits to Life 
On Your Workbench! 


of noise and noise figure are beyond my setup, 
but I can make relative signal level measurements 
in and out of noise and maybe do a computation 
or two, getting at noise performance that way. 
And the DFT itself can tell me about drift while 
the receiver warms up. 

Some time ago I modified a Hallicrafters S- 
38B to run on 12 volts DC. This set makes a good 
test article, since it now has a cold chassis and 
can even run on 115 volts AC as 
well. The RF circuits are un- 
changed, and the 12SA7 con- 
verter tube is a good example of 
a cheap design whose perfor- 
mance should be a worst-case 
challenge to the digital readout. 

What a kick it would be to ac- 
tually see where you’re tuning 
with the Bandspread knob! I 
pulled out that S-38 and took it 
to the bench. I added a BNC 
jack for the oscillator sample 
and a ’phone tip jack hooked to 
the +12 volt line, and started to 
make some measurements. 

Before looking for spurious 
signals and checking for oscillator loading, it 
seemed like a good idea to find a sample point for 
the local oscillator signal that wouldn’t load the cir- 
cuit. Most multigrid LO circuits look like the one 
shown in Figure 1. 

The first two grids of the converter tube act as 
a triode oscillator. Grid no. 1 goes negative as the 


Fig. 2. Extracting a local oscillator signal. 
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oscillator takes off, and the second grid 
acts as the plate—it may get back to B+ 
through another winding on the LO coil. 
At the grid of the 12SA7, there is usually 
20 volts or so of RF, but the impedance is 
so high that even the 10 Megohms and 10 
pF of ’scope probe load will pull the LO 
frequency off by several kHz. 

It might be OK to wind a few turns of 
wire around the cold end of the oscillator 
coil, but in a multiband receiver there 
might be several different coils, and load- 
ing might still occur. I tried connecting at 
the grid with a | meg resistor, and there 
was not much frequency change, but not 
much signal into the display either, and 
none at 15 MHz. Then I tried tapping the grid re- 
sistor at the cold side as shown in Figure 2. 

This worked great. Using my R-8 as a fre- 
quency meter, I measured frequency change at 8 
MHz of only about 100 Hz when grounding the 
tap. Now the experiment could continue. In the 
modified S-38, the unloaded sample voltage at 
the top of the 1K resistor varied as follows: 


These readings dropped considerably when I 
added a 24-inch coax cable to the module. The 
outboard unit needs half a volt of RF to operate 
reliably, and its designer recommends adding a 
buffer amplifier for higher frequencies. I made 
two single-transistor amplifiers on small pieces 
of perfboard. I tried these in two different S-38 
radios (both with transformer-isolated chassis). 
The circuits are shown in Figure 3. 
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Fig. 4. Cold start oscillator drift in S-38 receiver at 8 MHz. 


At the left is a simple emitter follower; it has no 
voltage gain but can easily drive two or three feet 
of coax cable. Most any NPN transistor will serve 
in this circuit. The circuit on the right uses a 2N918 
HF transistor as an amplifier, and allows the oscil- 
lator tapoff resistor to be as low as lkohm. It 
works all the way to 30 MHz. and can drive sev- 
eral feet of small coax. A simple diode rectifier on 
the 12 volt AC filament bus gives a 15 volt source. 

Now that I could measure the LO frequency in 
all four bands, I went looking for spurious sig- 
nals being generated by the display itself. I 
grounded out the antenna and replaced the 
metallic bottom plate I had made for the re- 
ceiver, then tuned all across the bands. 

What I found were harmonics of the offset os- 
cillator, and they were most prominent in Band 
3 on this set. They showed up as tunable hiss 
that seemed to be a few kHz wide. These did not 
interfere with stations, and if the set had an S- 
meter, I’d estimate they might register only 3 or 
4 dB above the noise floor. 

Curiously, I found that one of the S-38Bs oper- 
ates in Band 4 with its LO below the received fre- 
quency! I could not adjust its LO trimmer to reach 
30455 kHz, even by backing out the adjusting 
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Oscillator ‘ding a Different Sample Hookups — 
_ Frequency change at center of band (in kHz) 


tacked on the other pickoff 
methods one at a time. My 
conclusion: leave the grid 


a8 and 1 Band 2 / Dad 3 Band 4 _ alone and tap the cold end of 
_&8Mie i5Mez 1S resistor. | 
ee ao KHz 3 MHz _ = 7 = Whatever the pickoff 
- conceit — method, the circuit can be 
Bare ’scope probe ~ , ; 
P A 51. 9 oS 2 “kills oe brought back into alignment 


10 Meg, 10 pF ee 7 


1 Meg resistor . 


togrund = a so 
100k resistor : — 
. : -—C09 


10 oF i in series — 
with 
resistor to ground 


100 pF in series s 
with 100k | 
resistor to ground 


screw all the way. Of course, that ies the DFD 


readout wrong for that band, reading 14090 kHz 
for WW\V. The other one is right on all four bands. 

The table above shows the data I took when I 
examined oscillator loading further. 

The data prove that the less stuff connected to 
the top of the oscillator tank, the less will be the 
frequency change. My data were taken with the 
DFD driven from the lkohm tapoff, while I 


VICTOR, continued from page 21 


ally be found to be a donor. 

While it is always wise to replace 
filter capacitors, I have yet to have 
one short, or be open. I find it 
strange, but that is my experience. 
Regardless of your own confidence 
in those components, a line fuse is 
always a good idea. In this set, with 
or without phonograph, about three 
amperes will be a good fuse rating. 
My policy is to fuse close to the cur- 
rent drain of the equipment. A fused 
line plug is an easy way to take care 
of this. 

There are two schematics for this 
amplifier. They show in the Rider 


using normal procedures, and 
the DFD will help here as well. 
But remember—the DFD does- 
n’t stabilize your receiver! 
And since it poops out above 
45 MHz, it may have limited 
value for you VHF guys. 

I never noted any apprecia- 
ble drift in the reference oscil- 
lator itself; the bandwidth of 
the S-38 is so wide I couldn’t 
notice it. Finally, I took some 

Lanse readingsiot thel2S Ag soscm. 
lator euhaniat as the set made a cold start (Fig- 
ure 4). It’s enough to make a guy want to add a 
cooling fan and voltage regulator tube to the lit- 


tle old S-38! 

REFERENCES 

(1) “Almost All Digital Electronics” Web site: 
http://www.aade.com/#dfd 


additional 500K resistor is con- 
nected from grid to grid of the 45 
tubes. These reduce the amplifier’s 
gain, apparently to help protect the 
speaker. There is no problem on 
radio reception, but the reduced gain 
shows up in phonograph operation. 
On phonograph models, I remove 
those resistors. 

After the many years of service 
that these radios have given, open 
speaker fields have begun to ap- 
pear. The field coil is wrapped in 
paper and painted with the speaker 
frame. The speaker is completely 
bolted together, even the cone to 
the frame, so it is easily disassem- 
bled for access to the field coil. 


The RE-45 phono combi- 
nation was the top of the 
Victor line for 1929. 


pages, but not in the RCA Red Books. 
The difference is in the B+ feed to 
the detector plate supply. There is an- 
other difference that does not show 
anywhere in schematics. In some models, a second 
500K resistor is shunted across the 500K resistor in 
the grid circuit of the type 26 first audio tube. An 


While I have not yet personally re- 
paired one of the coils, I have heard 
that the open is usually near the 
outside of the winding. 

My feeling is that the Victor R-32 family of ra- 
dios is one of the easiest to service, and their per- 
formance is very rewarding. 
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MICS AND MEN 
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The Mic: 9310 R-F-T Type CM 7151 
The Woman: Martina McBride 


icrophone enthusiasts often 
Mess at some of the unexpected 

uses for which we see vintage mi- 
crophones displayed. For example, occa- 
sionally we spot a ham microphone, used as 
a prop in a publicity shot, supposedly being 
used to record a current hit record. If such a 
mic was actually employed, the artist would 
sound as if he/she were singing into a metal 


From reviews this author 
has read on this type of mi- 
crophone it is doubtful the 
original components could 
have satisfied today’s studio 
requirements. We feel sure 
substitutions have been 
made. The selection of that 
particular model provides 


wastebasket. 

Recently we were in- 
trigued to see a 1950 micro- 
phone of East German man- 
ufacture in an October, 
2005 news story on country 
music megastar Martina 
McBride. We received con- 
firmation from Ms. 
McBride’s husband, John, 
that the microphone is a 
three tube 9310 R-F-T con- 
denser microphone made by 
VEB Funkwerk, Leipzig, 
Germany, Type CM 7151. 
He informed us the micro- 
phone was routed “through 
a Fairchild 660 (limiting 
amplifier) straight to tape.” 
The mic element is made by 
Neumann. 


visual context for McBride’s 
newest album of traditional 
“country gold.” Country 
Gold is a proven multi-mil- 
lion dollar seller by artists 
Martina McBride most of whom have stopped 
and the R-F-T singing or died years ago. 
condenser mic. It’s safe to say none of these 
legendary artists ever saw 
this microphone, let alone used it. 
However, the use of R-F-T microphone in the 
publicity shot at least got my attention and 
made this article possible! More pictures of this 
microphone and its close relative, the model 
9300, can be seen at Tom Perera’s website: 
“W1TP Museum of Telegraph and Scientific 
Instruments:” Section 3, Radio Microphones 
(1930s—1950s.) 
We tried to acquire the actual picture of Mar- 
tina posing with the R-F-T but The Associated 
Press required a substantial fee for its use. 


HUMOR ON EBAY, continued from page 19 


* Settings for checking some 12-pin tubes on Group Fact Sheett Imaing in 1960 
older testers through 206 
The new version can be ordered from Cross _fefmatssoft-cover, comb-bound. It is organized 
via jim@vacuumtubesinc.com, or from Vacuum 
Tubes Inc., 1080 Sligh Blvd., Orlando, F 
32806-1029, (407) 481-9994. The price is stip 
$24 postpaid. 


tube matters. It is orderable for $15, postpaid 
anywhere, from Ludwell Sibley, 102 McDo- 
New Index-to-AWA Available nough Rd., Gold Hill, OR 97525, (541) 855 

A new index to all AWA publications is no 
available. It covers the O7B/Journal, Review, in- 


dependent monographs, and Tube Collectors 
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Modeling The Pre-WWI Trans-Atlantic 


Communications System 


By Curtis E. Milton WB8YYY 
5831 Westchester Hills CT 
Eldersburg, MD 21784 


and Theodore R. Vasilow WN3F 
120 Penny Lane 
New Freedom PA 17349 


Part 1 — Transmitter, Antenna and 
Radio Path Models 


s we read through the history of Trans- 
Aten communication during the pre- 

WWI era we may have said to ourselves 
“Wow, and they did it without tubes, transistors, 
multi-stage receivers, high efficiency transmit 
and receive antennas, etc., etc. How did they do 
it?” The answer is simple: brute force, and when 
brute force was not available, favorable condi- 
tions. “But wait a minute, how much transmitter 
power was required, a gazillion watts?” No, not 
really. 

This article reexamines a basic pre-WWI 
communications link to demonstrate that a rela- 
tively modest amount of power could indeed 
launch a LF signal across the “great pond,” and 
the signal could be detected on a crystal set. The 
same methodology could be applied to consider 
other types of receivers in use during the pre- 
WWI period with suitable models. 

Why do we want to go through this exercise? 
The reasons are: (1) It reinforces our accumu- 
lated knowledge. (2) It points out some of the 
reasons why this basic equipment was replaced 
as the its limitations became better understood 
and new technology was developed. 

The approach used by the authors is to model 
each key block in the communications link. Each 
block is a mathematical representation of the 
factors relating output to input for that part of 
the communications link. The communications 
link goes from the 500 Hz input power to the 
transmitter through to the human listener on the 
other end trying to transcribe the raspy sounding 
dots and dashes of the code being sent. 

As with all models, certain assumptions have 
to be made. This model demonstrates the primary 
losses of the basic pre-WWI equipment, assuming 
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non-availability of amplifying devices in the re- 
ceiver. Every step of the way represented a loss in 
energy as the energy moved from the transmitter 
power source to the listener’s fingers. To put 
things in better perspective, a comparative model 
is included for a “reasonably modern” HF com- 
munications link across the same path distance. 
Each section of the radio link is modeled only 
with sufficient detail to understand its role in the 
challenge of Trans-Atlantic communication. I am 
confident that after one or more readings, most of 
us will gain a better appreciation of the impor- 
tant limitations that inhibited transmit range for 
a given set of conditions. The authors definitely 
invite reader comments, and even reader articles, 
leading to further refinement of the model.—fjl 


Overview of Modeling 


The simple model of a sky-wave radio trans- 
mission path presented here describes how well 
transmitted RF gets to its desired destination. 
This modeling is intended to present a useful rep- 
resentative analysis while not aiming for extreme 
accuracy, as the uncertainties in antenna behavior 
and propagation do not warrant splitting hairs in 
each detail. The approach is to model the transfer 
function of each block and use simple arithmetic 
to calculate the result in dB. We will provide ref- 
erences to readily available background informa- 
tion, and provide a link to a spreadsheet file that 
you can employ in your own analysis. 

The modeled radio path is shown in Figure 1. 
The transmit power output will be converted to a 
dB equivalent for calculation convenience!. The 
transmit antenna characteristics will be modeled 
for efficiency and directivity, resulting in their 
transfer function. The path through the ionos- 
phere, into the receive antenna and through the 
detection process, will then be modeled. The re- 
ceive modeling includes crystal set behavior, im- 
pact of atmospheric noise, and operator contribu- 
tion. Then we will discuss modeling of each 
block and the analyzed results. 


Transmitter Model 


The transmitter is probably the easiest item to 
model. It provides a means to convert prime 
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power (generally 
alternating current) 
to the transmit RF 
signal. Though we 
work with a de- 
fined power output 
in watts, we must 
consider the RF 
spectrum of the 
transmitted output. 
In today’s practice, 
a continuous wave 
(CW) signal mod- 
ulated with Morse 
signaling occupies 
very little spec- 
trum. In contrast, 
spark transmitters 
had only the an- 
tenna characteris- 
tics to constrain the 
output spectrum. 

Where this matters to the communication link 
is that only the transmitted energy within the re- 
ceiver passband is useful for communication, as 
any energy outside it is ignored by the receiver. 
The model includes provision for making the 
transmit spectrum wider than the receive pass- 
band to account for this loss in the communica- 
tion link. In this example, we will assume some 
form of CW power generation with a transmit 
bandwidth less than the receive bandwidth for 
convenience of the exercise. 

Another factor in transmission is the presence 
of audio frequency modulation on the RF carrier 
from the power supply. Some early CW trans- 
mitters were fed from a 500 Hz or so AC supply, 
producing strong | kHz sidebands. However, 
this was not entirely undesirable. Since the crys- 
tal set receiver lacked a BFO, this unintentional 
modulation provided a received tone into the 
headset at the other end of the link. 

Without this modulation source, the 
operators would merely be listening for a 
change in detected noise (if their receiver 
was sensitive enough to hear the incom- 
ing noise) perhaps similar to the CW sig- 
nals experienced with VHF aurora that 
lack a distinct tone. In essence, the tone 
modulation role that occurs in modern 
receivers was instead implemented in the 
transmitter. 


Directivity 
Efficiency (%) 


Transmit Antenna Model 


Providing an effective antenna for 
transmission at LF requires both a very 
large structure and very large matching 
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surface distance 


Signal + Noise 


sensitivity 


post-detection 
bandwidth 


Fig. 1. Depiction of the radio communications path from transmitter to operator. 


elements to provide maximum power transfer 
into radiation. Two aspects of the transmit an- 
tenna are modeled in the link analysis—its di- 
rectivity and its efficiency. Directivity relates to 
the antenna radiation pattern in space while effi- 
ciency relates to how much power is radiated 
versus the power dissipated in the antenna struc- 
ture and in the ground. 

Optimal transmit antennas are oriented verti- 
cally to minimize coupling to the ground and 
also to launch a wave parallel to the earth. How- 
ever, practical antennas at low frequencies often 
are shortened for realistic installation, and this 
shortening reduces radiation resistance and the 
resulting efficiency. 

W7EL’s EZNEC program (ed note: see 
http://www.eznec.com/) was used to model the 
80 kHz top-hat loaded base-feed transmitting an- 
tenna (Figure 2). The antenna height chosen was 


Fig. 2. The transmit antenna is a top-loaded vertical, nec- 
essarily shortened well below resonance. 
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400 feet, and the length of each of the eight ra- 
dial top hat loading spokes was also 400 feet. 
Due to EZNEC modeling limitations, the verti- 
cal radiator was modeled as a 120 inch (1 Oft.) di- 
ameter cylinder, and each top hat spoke as a 60 
inch (5 ft.) diameter cylinder. This is justified 
because at the operating frequency elements of 
these dimensions appear electrically to be solid 
surface conductors. 

The length of all conductors was modeled 
using 40 segments. This model has a natural res- 
onant frequency of about 183 kHz. At 80 kHz, 
the base impedance was determined to be 1.382- 
j215.2 ohms. Thus the antenna requires a base 
matching/loading network in order to efficiently 
accept transmitter power at 80 kHz. 

The EZNEC model also assumed a perfect 
ground. Trans-Atlantic stations of this period 
were commonly located close to saltwater. The 
ground return conductivity was usually quite 
good, but still a large factor in antenna losses. 

Antenna efficiency is a measure of how ef- 
fectively power is radiated versus being dissi- 
pated as heat. The real part of the EZNEC mod- 
eled antenna impedance (1.382 ohms) is the ra- 
diation resistance. The two major loss 
components are the antenna’s base matching net- 
work (a Q of 150 results in a 2 ohm resistance) 
and the ground return resistance (estimated at 5 
ohms). Dividing the radiation resistance by the 
sum of radiation resistance and resistive losses 
gives the antenna efficiency, which is approxi- 
mately 15% for this example. 


Radio Path Model 


The transmission path is modeled (1) by iden- 
tifying the distance between transmit and receive 
sites and considering the height of the ionos- 
phere and its losses in refracting the signal back 
to earth. The path loss calculation assumes 
isotropic? transmit and receive radiators, so the 
directivity for each antenna must be accounted 
for separately. Based upon the path distance 
along the earth, a little trigonometry is employed 
to calculate the path as the signal travels between 
sites. 

From the path distance the signal loss due to 
its dispersion in space is calculated. The pre- 
sumed communication is occurring at night 
when D-layer absorption is negligible. A loss 
factor is allocated to account for inefficiency in 
the ionosphere. The exact value for ionospheric 
variation is highly variable, as radio users know 
from experience. A low-loss value is used here 
to assume desirable conditions. More power 
would be needed to insure effective communica- 
tion on a greater number of calendar nights over 
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the course of the year. 

LF propagation is known to penetrate the 
ionosphere much less than HF, tending to be 
guided by the lower extent of the D-layer and the 
earth. Vertical polarization is greatly favored for 
launching LF signals into this virtual waveguide. 
The distances that can be experienced with 
ground wave signals at LF can be hundreds of 
km, with an interesting enhancement experi- 
enced sometimes from a combined sky wave sig- 
nal at the maximum extent of groundwave. 

A trans-Atlantic path would definitely use sky 
wave propagation, but since it is guided by the 
D-layer the apparent height of the ionosphere is 
much lower than at HF. The long travel distance 
compared to the height of the ionosphere means 
there is little path length difference between a 
wave-guided LF signal and a HF signal. 

A more important factor is the role of ionos- 
pheric losses. LF propagation losses can be ex- 
tremely low with ideal conditions. However, it is 
known to take many days or even weeks after a 
solar disturbance for these ideal conditions to re- 
turn—while things return to normal much more 
quickly at HF. 
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FOOTNOTES 


1 RF path analysis calculations are often per- 
formed using dB values, because this converts 
multiplication to addition, and division to sub- 
traction. Absolute power values are converted 
to dBm, which is power referenced to | milli- 
watt (1 mW is the same as 0 dBm). Gain ele- 
ments are characterized as positive dB values, 
and loss elements as negative dB values. The 
dB calculation is 10 times the common loga- 
rithm (based 10) of the transmission factor. 


2 If the reader is unfamiliar with this term, an 
isotropic radiator is an imaginary antenna that 
radiates equally in all directions. A halfwave 
dipole in free space has a slight gain (2.15 dB) 
over anisotropic radiator. 
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1. The radio path loss calculation is similar to 
this model produced by G4FGQ. See 
http://www.smeter.net/propagation/twohops. 


php 
The conclusion of this article: “Receiving Mod- 


els; Path Calculations; Results Analysis” will 
appear in the April, 2006 issue. 


THE AWA JOURNAL / JANUARY 2006 


AMATEUR RADIO 


EDITED BY JOHN F. ROLLINS, W1FPZ, 21 BALD HEAD RD, ARROWSIC, MAINE 04530 


PLEASE INCLUDE SASE FOR REPLY. 


Heads Up For the 


Next Three Operating Events! 


Linc Cundall Memorial OT Contest 


This year’s Linc Cundall Memorial OT Contest 
will again be held during the last week in Janu- 
ary, and we shall hope for the best for the weather 
and QRM conditions. Each year, after the test, 
there are a few ops who ask why we don’t try an- 
other time/date. The unfortunate thing is that 
nothing else seems to be open. Contesting of one 
sort or another is very popular during the winter 
period. The best we can hope for is good weather! 
I shall be sending out log sheets and contest in- 
formation about two weeks before the test. 

On a very somber note, two of our AWA mem- 
bers, John Uscinowski, KE2O and Bob Denni- 
son, W2HBE have passed away. Both John and 
Bob were very active in our old time contests and 
QSO parties. They were always there. We shall 
miss them. 

Dates and Times: Jan 25-26. Start at 6 p.m. 
EST (2300Z) on Wednesday, January 25 and end 
at 6 p.m. (2300Z) on Thursday, January 26. Re- 
peat on Saturday, January 28 and Sunday, Janu- 
ary 29, 2006. 

Again, let me remind everyone of the change 
in the times and scoring for activity in the 160 
meter band. Contacts will be limited to the first 
period (Jan. 25-Jan. 26). In addition, the scoring 
method for this activity has been changed. Scor- 
ing for 160 meters will be 3 points for an E to E, 
or W to W QSO. An additional 2 point multiplier 
will apply for E to W or W to E, and 3 points for 
DX. All other scoring will remain as always. 

Objective: Contact the greatest number of 
AWA members. When calling use “AWA AWA 
de W2AN,” for example. On contact, exchange 
signal report, year of equipment such as “TX 36” 
for a 1936 transmitter and “RX 34” for a 1934 re- 
ceiver. Send “MOD” for modern (after 1946) 
gear. 

Rules: A station will be scored only once on 
each band. Non-member contacts, and stations 
not submitting logs, will not count. 

Frequencies: 1800-1820, 3550-3580, 7030- 
7050, and 14060-14070 kHz +/- QRM. Concen- 
trate 20 and 160 meter contacts on the hour. 

Scoring: QSO Zones: “E” eastern zone U.S. 
Districts 1, 2, 3, 4, 8, 9 plus VE1, VE2 &VE3; 
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“W” western zone, US Districts 5,6,7,0 plus 
VE4, VES, VE6 & VE7. “DX” zone: All others. 

QSO Points per Contact by Zone: “E” to 
“Eon SW to. Ws lepoint; 

Seto Wiror 7 W Aon Er: 2points; E,W? 
or “DX” to “DX”: 3 points. 

Equipment Multipliers: MOD TX and RX: 
lpOLTXor RX>2: OT DxXand RX: 3: 

Power Multipliers (input to final): 0-4.9 
watts: 4; 5-24.9 watts: 3; 25-100 watts: 2; 100+ 
watts: 1. 

Determining Total Points per QSO: (1) Find 
QSO Points for contact. (2) QSO Points x your 
equipment multiplier x your power multiplier = 
total points for the contact. 

Scoring Examples: 


* KB2PLW contacts W1FPZ 

* Both are in “E” zone for one QSO point 

* Both have OT TX and RX for a 3 multiplier 

¢ Both are operating at 10 watts for a 3 multiplier 

¢ Therefore, 1 point x 3 x 3 = 9 points for the con- 
tact for each operator. 


¢ WOTDP contacts W2FCH 

°“W” to “E” contact for 2 QSO points 

¢ WOTDP - OT TX and RX with 20 watts 

¢ W2FCH - OT TX, MOD RX with 50 watts 

¢ W6TDP’s points - 2 x 3 x 3 = 18 points for contact 
¢ W2FCH’s points - 2 x 2 x 2 = 8 points for contact 


Send all January OT Contest log results to 
John F. Rollins,W1FPZ, 21 Bald Head Road, Ar- 
rowsic, Maine 04530 no later than March 1, 
2006. 


AWA AM QSO Party 
By Gary Carter, WA4IAM 


If you didn’t participate in the first annual 
AWA AM QSO Party held in February of 2005 
you really missed out on a fantastic on-air event 
and a whole lot of fun! Many an old timer was 
overheard saying that they had not heard that 
many amateur stations running AM on the air at 
the same time since the 1950s. 

Plenty of stations using their solid state rigs 
joined in the fun, many commenting that they had 
never even pressed the AM mode button on their 
rigs before. They had never attempted an AM 
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QSO until hearing all the AM activity on the 
bands that weekend. 

A few stations heard in the fray were running 
those beautiful sounding Class E rigs. For vin- 
tage ham radio equipment fans there were tube 
transmitters galore of almost every manufacturer 
and type imaginable: Johnson, Hallicrafters, 
Collins, National, RCA, Millen, Hammarlund, 
Harvey Wells, converted broadcast transmitters, 
WWII military gear, and homebrews by the 
score! 

Of course one of the highlights of the event 
was the firing up of James Millen’s personal 
transmitter located at the AWA Museum annex. 
It was operated by Ed Gable, K2MP, and Dave 
Payne, KA2J, using the AWA club callsign 
W2AN. And they weren’t the only ones putting 
a club station on for the event. Paul, WA3VJB, 
was operating the club station of the Radio His- 
tory Society in Bowie, MD on the air using the 
callsign W3R. His tremendous signal was heard 
throughout the country. 

Well, gang, it’s time to fire up those AM rigs 
again! Everyone is welcome to participate, as 
this is the one on air event sponsored by the An- 
tique Wireless Association that is open to mem- 
bers and non-members alike. We’ve simplified 
the rules this year to make joining in on the QSO 
Party even easier, and we’ve bumped up the 
points for contacts on 20 meters to boost QSO 
Party activity on that band. We’ve maintained 
the 24 hour format of last year’s event as that 
seemed to be to the liking of all the participants. 
We’ve also added a new feature: extra points for 
a contact with two designated “flagship” sta- 
tions. So without further ado, here’s the rules for 
the upcoming AWA AM QSO Party for 2006: 

Dates and Times: The QSO Party starts at 7 
p.m. EST (00:00 UTC) on Saturday, February 
18th and ends at 7 p.m. EST (00:00 UTC) on 
Sunday, February 19th. 

Objective: To promote and encourage the use 
of AM as a mode of operation in ham radio, and 
to have fun! 

Frequencies: 3.835-3.890 MHz, 7.280-7.295 
MHz and 14.275-14.295 MHz. It was decided 
not to include 160 meters as not all vintage AM 
transmitters have this band available. 

Exchange: Name and state or province (or 
country if you’re outside of North America). 
That’s it! Of course we encourage participants to 
talk about the transmitters and receivers they’re 
using, antennas, microphones, etc. Take your 
time and enjoy showing off that station of yours! 

Scoring and Classifications: For stations 
running 100 watts or less carrier OUTPUT each 
contact counts 2 points. For stations running 
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over 100 watts carrier output each contact counts 
1 point. All contacts made on 20 meters, no mat- 
ter the power class, count 5 points. You may 
contact each station once per band. See extra 
points for flagship station contacts below. 

Flagship Stations: There will be two autho- 
rized flagship stations participating in the AM 
QSO Party, but they will not be included in the 
final points standings (their totals will be listed 
apart from the other QSO Party stations). The 
first is W2AN, the club station for the Antique 
Wireless Association located at the AWA Mu- 
seum Annex. On 75 meters they will be running 
James Millen’s personal transmitter that he built 
in the 1930s. On 40 and 20 meters they will be 
using other transmitters from the AWA stable. 
The other flagship station will be Jim Hanlon 
(W8KGI) in New Mexico. He will be using 
James Millen’s original callsign, W1HRX, cour- 
tesy of the James Millen Society. 

If you are lucky enough to contact a flagship 
station, your first QSO with them counts for 10 
points. But subsequent QSOs with them on other 
bands are scored per the standard point count for 
your particular power category. If you’re fortu- 
nate enough to pull off a “grand slam” by mak- 
ing contact with both flagship stations you will 
earn an extra 20 points! 

Logs: None really. We will have a summary 
sheet on the AWA website available for down- 
load. Use it to fill out all the pertinent information 
and your final point total. If you don’t have web 
access, send me a business size SASE and I’ mail 
you a copy. All summary sheets must be post- 
marked no later than March 15th and sent to the 
following address: Gary Carter, WA4IAM, 1405 
Sherwood Drive, Reidsville, NC, 27320-5224. 

Results: The results for the AM QSO 
Party will of course be published in the AWA 
Journal and online at the AWA Web site www. 
antiquewireless.org. They will also be published 
in Electric Radio and online at Amfone.net. 


The 2006 Linc Cundall Memorial 
OT DX Contest 


A Memorial to Linc Cundall, W2LC. 
By Randy Haus, KB2PLW 
The annual OT DX Contest will take place in 
April, 2006. This contest, held on 40 and 20 me- 
ters, gives the West Coast and DX Old Time op- 
erators a more favorable chance to participate 
and accords higher point earning status to the 
great rigs and circuits of the 1950s and earlier. 
The 2005 OT DX contest was a great success, 
with thirty participants. Bob Raide, W2ZN, a 
New York operator, took first prize. Participation 
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was up slightly from the previous year, so please 
continue to encourage your fellow AWA opera- 
tors to join in the fun. This year, thanks to some 
nifty computer work by outgoing Secretary Pat 
Muehlbauer, I am sending out a greatly expanded 
mailing list that will include AWA Hams who 
have not regularly joined in our on-air events. 

For those AWA hams who have never partic- 
ipated in one of our events, these are low key af- 
fairs, with many of us working at about 10 
WPM. If we hear you signing /AWA, you don’t 
have to worry about your speed, everybody will 
QRS for you. If you don’t have old time gear, 
don’t let that put you off; the main thing is to join 
in the fun! I often use my son’s Kenwood TS 120 
on 20 meters. 

Again, equipment or circuits designed before 
January Ist, 1960 will be counted as OT gear in 
scoring. You will notice that the twenty meter 
contest window has been narrowed by five kHz 
again this year. That should make it a little eas- 
ier to find each other on this band. Remember, 
use old time tuning methods for AWA contests, 
that is, tune up or down four or five kHz from 
your calling frequency to get us rockbound op- 
erators. 

Logs will be sent out to regular AWA contest 
participants during the last week of March, 2005. 
As always, there may be some omissions so if 
you don’t receive an OT DX Contest Log by 
April 3rd, 2005, please write to Randy Haus 
KB2PLW, P.O. Box 665, 303 Pennsylvania Av- 
enue, Trumansburg, NY 14886. 

Dates and Times: 2300UTC Wednesday to 
2300UTC Thursday (April 19-20) and 2300UTC 
Saturday to 2300UTC Sunday (April 22-23), 
2006. 

Objective: Contact the greatest number of 
AWA members. When calling, use “AWA 
AWA AWA de KB2PLW” as an example. Once 
contact is made, exchange RST, name and year 
of equipment such as “TX 55” for a 1955 trans- 
mitter and “RX 38” for a 1938 receiver. Send 


Corrections to October Issue 


In the “Below 535” column, on p. 42, there is 
an editorial error in Footnote 5. In the calcu- 
lation for base 6, 362 should be 362, 361 
should be 36! and 36 should be 369 In the 
calculation for base 10, 102 should be 102, 
101 should be 10! and 100 should be 10°. 
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“MOD” for 1960 or later gear. 

Rules: A station will be scored only once on 
each band. Non-member contacts and stations 
not submitting logs will not count. 

Frequencies: 7030-7050 kHz and 14050- 
14065 kHz, +/- QRM. 

Scoring: QSO Zones: “E” eastern zone, U.S. 
Districts 1, 2, 3, 4, 8, 9, plus VE1, VE2, VE3; 
“W” western zone, U.S. Districts 5, 6, 7, 0 plus 
VE4, VES, VE6 & VE7; “DX” zone, all others. 

QSO points per contact by zone: “E” to “E” 
or “W” to “W”: 1 point; “E” to “W” or “W” to 
SE 7a2-pointseGE sowie or SDX” toM DX" 73 
points. 

Equipment Multipliers: Mod TX and RX: | 
point; OT TX or RX: 2 points; OT TX and RX: 
3 points. 

Power multipliers (input to final): 0-4.9 
watts: 4 points; 5-24.9 watts: 3 points; 25-100 
watts: 2 points; 100 + watts: 1 point 

Determining total points per QSO: (1.) Find 
the QSO points for the contact. (2.) QSO points 
x your equipment multiplier x your power mul- 
tiplier = total points for the contact. 

Scoring examples: 


¢ N9CQX contacts WU2D. 

¢ Both are in the “E” zone for 1 QSO point. 

¢ Both have OT TX and RX for a 3 multiplier. 

* Both are operating at 10 watts for a 3 multiplier 
1 pt. x 3 x 3 = 9 points for each operator. 


* K6TQ contacts K1FI. 

¢ “W” to “E” contact for 2 QSO points. 

¢ K6TQ — OT TX and RX with 20 watts. 

¢ KIFI — OT TX, MOD RX with 50 watts. 
¢ K6TQ’s points: 2 x 3 x 3 = 18 points. 

¢ KIFI’s points: 2 x 2 x 2 = 8 points. 


Awards: Plaques will be given out at the 
AWA Conference in August. 

Logs: As stated above, log sheets will be sent 
out to previous OT contest participants. 

Please send completed logs to Randy Haus at 
the above address by May 10th, 2006. 


In the article “Digital Tuning for a Boat An- 
chor,” there is an error in the “Modified” 
schematic on page 45. There should be an 
“xX” in the cathode lead below the 270-ohm 
resistor connection, showing that this lead 
was opened. 
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BY LANE S. UPTON 


ALIGNMENT AND NEUTRALIZATION 
OP TPHE“bARY A@A?P Reb AaND 
NEUTRODYNE RECEIVERS 


signed, it must be in proper alignment. This 

means that at any single point on the dial all 
tuned circuits must be at resonance and the dial 
calibration should be correct. In the case of neu- 
trodyne receivers, additional steps must be taken 
to assure that each neutralized amplifier stage is 
adjusted properly. This will assure that the full 
gain can be realized. 

The purpose of this article is to provide a de- 
tailed review of the steps necessary to completely 
align these receivers. Much was written on this 
subject when the radios were relatively new, but 
it was all directed toward working on a “modern” 
receiver only a few years old. Today, we must 
look at warped variable condensers, worn wiper 
contacts, poor ground connections, coil windings 
that have shifted position, incorrectly positioned 
coils, loose shield cans, and many other problems 
brought about by age and abuse. 

The time spent doing a complete alignment will 
typically result in a radio with greatly improved 
selectivity and sensitivity. This is especially true at 
the lower frequency portion of the dial. 


F: a radio to work as it was originally de- 


Preliminary Work 


The initial work on a set must include inspec- 
tion of all the components that will affect align- 
ment. This should not be limited to the variable 
condenser and coils, but must include all other 
items that can have any effect. The following 
steps represent a basic outline of the preliminary 
work that should be carried out. Prior to final 
alignment, all repairs should have been made and 
the set should be in playing condition. 

Variable Condensers. The variable con- 
denser(s) should be checked for warped plates, 
off-center sections, plating “whiskers,” cleanli- 
ness, etc. Caution! Do not bend or reshape any of 
the outer rotor plates as these are adjusted as part 
of the alignment. 

On variable condensers that have the rotors 
locked to a common shaft with set screws, check 
that the screws are tight and that the rotor plates 


appear to be in their original position. Where two 
ganged condensers are used, be sure the rotor 
plates are set in identical positions. 

Most of the older condensers had adjustments 
for the rotor shaft bearings. In many cases these 
can be used for centering of the rotor plates as 
well as setting the end-play. Use them to obtain 
optimum centering and minimum play. There 
should be no binding over the full rotation. A 
pipe cleaner makes an excellent cleaning tool to 
use between the plates. It will loosen the flakes 
and whiskers that appear on the surface of the 
plates, then they can be blown or washed from 
between the plates. 

If deemed necessary, the variable condenser 
assembly can be removed from the set and thor- 
oughly cleaned by washing in water. CAUTION: 
Be sure to mark precisely the position of the dial 
mounting on the variable condenser shaft. Open 
all trimmers mounted on the condenser assembly 
and remove the screws and mica sheets. Using 
hot water (150°F maximum), rinse off, clean 
with a brush and pipe cleaner using a spray de- 
tergent, and then thoroughly rinse. If your water 
has a high mineral content, the unit should be 
given a final rinse in warm demineralized water. 
Shake off, then thoroughly dry by placing in the 
sun, blowing off with compressed air, or drying 
in an oven at about 125°F. 

In extreme cases, an AC voltage can be used to 
optimize the centering and burn off the whiskers. 
Ideally the voltage should be adjustable over the 
range of 200 to 700 V. The high voltage winding 
of an old power transformer can be used as the 
voltage source. Be sure to place a lamp (40 to 100 
watts) in series with the primary to limit the cur- 
rent. 

With the condenser fully disconnected from 
the set (and the frame grounded), apply the AC 
voltage to one section at a time. Adjust the volt- 
age until intermittent arcing occurs, then rotate 
the condenser through its range. On a clean and 
well-centered unit, the arcing will occur at ran- 
dom locations while the plates are being rotated. 


3788 S. LORETTA DR., SALT LAKE CITY UT 84106-2956 
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Check the grounding of the condenser frame to 
the chassis. Where a flexible mounting is used, 
the braid or strap that may have become cracked 
or frayed. Be sure all fasteners used to secure the 
condenser are tight and lockwashers are used. Be 
sure to check the rotor grounding contacts for 
wear and proper tension. 

As the last step, the bearings and rotor 
grounding contacts should be lubricated with a 
light machine oil containing graphite (4 parts oil 
to 1 part graphite). Note: I keep the graphite/oil 
in a small bottle and use a very small screwdriver 
as an applicator. Be sure to shake well before 
using; graphite settles out. 

Coils. Check that all coils are firmly mounted 
so that they cannot shift position. All coils 
mounted in shield cans should be centered within 
the can. This is also the time to replace any de- 
fective grid leads coming out through the top of 
the shield cans. Check that all shield cans are 
properly tightened and grounded. Do not over- 
tighten, otherwise the aluminum will cold-flow 
and the can will again be loose in a few days. 

Dials & Drives. The dial drive should be 
checked, repaired where necessary, and lubri- 
cated. When this is all accomplished, the drive 
should be exercised by moving it from end to end 
several times. This will normalize the tensions on 
the system and help improve repeatability. 

The relative position of the dial, or pointer, ver- 
sus the tuning condenser needs to be checked. If 
it appears to be secured in its original position, this 
should be adequate. Otherwise, the chassis should 
be placed back in the cabinet and the dial rotated 
end to end. Some dials have a reference mark at 
one end to set the dial position, others need to be 
set for symmetrical positioning at the ends. 

Miscellaneous. All tubes should be removed 
and reinserted in their sockets a few times to as- 
sure that the contact surfaces on the sockets and 
the tube pins are well cleaned. All wiring asso- 
ciated with the r.f. stages should be checked and 
any with questionable insulation replaced. Per- 
manent lead dress for all grid wires must be es- 
tablished prior to final alignment. Some sets 
have a “gain equalization” potentiometer at- 
tached to the variable condenser shaft. In these 
sets, be sure that the shaft coupling is secure and 
that the potentiometer stops are not limiting the 
condenser rotation. 

Air Check. At this point an “air check” 
should be made with a minimal antenna con- 
nected. If the set oscillates at any point on the 
dial, the cause of the oscillation must be cor- 
rected. For neutrodynes, a preliminary neutral- 
ization should be performed. Once the set is op- 
erating in a normal manner, an initial check of 
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the dial calibration should be made using known 
local stations. 

During the air check, look for noisy tubes, 
loose connections, etc. With the set turned on 
and the antenna disconnected, lightly tap all the 
tubes using the handle of a small screwdriver. 
Also, tap around on other components both 
above and below the chassis. As a final test, with 
the set turned on, lift the lightest side of the chas- 
sis about 4" from the bench, and let it drop while 
listening for noise from the speaker. 

After all repair work has been finished, a 
quick alignment should be performed. With the 
signal generator set to 1400 kHz, tune in the sig- 
nal and adjust the generator until the sound is 
just audible. Now adjust the trimmer capacitors 
to peak the signal. When set at this peak point, 
adjusting the screw in either direction should 
cause a smooth reduction in level. 

Occasionally, a trimmer will hang up, or be 
erratic, as it is being adjusted. If this happens, 
run the nut/screw in and out from full tight to 
completely loose several times. If this fails to 
solve the problem, dismantle the trimmer and 
check-to see if it is shorting out through the mica 
or hanging up because of a burr, corrosion, etc. 


Neutralization 


The neutralization technique was developed 
to overcome the problem of oscillation in triode 
r.f. amplifiers. In a triode amplifier, a small por- 
tion of the plate signal will be fed back to the 
grid through the grid-to-plate capacitance. As the 
gain is increased, this feedback signal becomes 
sufficient to sustain oscillation. In a neutralized 
triode amplifier, a small portion of the output 
signal is purposely fed back to the grid circuit. 
This signal is equal in amplitude and opposite in 
phase to the signal fed back through the plate-to- 
grid capacitance, thereby canceling this feed- 
back signal. 

The Dummy Tube. During neutralization, a 
“dummy” tube (one without filament power) is 
used to provide the plate-to-grid capacitance and 
the neutralization condenser is adjusted for min- 
imum signal “feed-through,” one amplifier stage 
at a time. Dummy tubes used for neutralization 
must be intact tubes, without shorts, in order to 
maintain normal circuit capacitances. 

In the case of indirectly heated cathodes, such 
as the 227, a tube with an open heater may be 
used. In the case of filament type tubes, such as 
226, 299, and 201A, the filament should be in- 
tact, otherwise it could short to the grid. If a se- 
lection of tubes is available, it is best to work 
with both a “globe” style and an “ST” style tube 
of each type. These represent two different pro- 
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duction periods with possible small differences 
in capacitances. 

The filament is disabled by cutting off one fil- 
ament pin flush with the tube base. In the case of 
299s and 201As, the positive pin should be cut 
off because most of the r.f. circuit returns are to 
the negative pin. An alternate method, useful for 
the older sockets where the contact is made at the 
end of tube pin, is to put about three layers of 
Scotch tape on the end of the filament pin to pre- 
vent contact. For sets using the Kellogg type 
tubes, no dummy tube is needed. When neutral- 
izing a stage, simply disconnect one filament 
lead from the tube, and allow it to cool down. 

Some of the older instructions for neutraliza- 
tion suggest using an adapter socket with one fil- 
ament pin open. This is inserted between the 
tube and the tube socket. They argue that this al- 
lows the use of the actual tube in the stage being 
tested. The author disagrees with this technique 
because the capacitances we are dealing with are 
in the range of only 3 to 9 uuf, and the socket can 
result in unwanted additional capacitances. 

Neutralization Procedure. The neutraliza- 
tion procedure is performed one r.f. stage at a 
time, starting with the stage nearest the detector. 
Since the neutralization and alignment adyjust- 
ments may have a very slight effect on each 
other, it may be necessary to repeat the neutral- 
ization procedure again after alignment. An 
audio output meter is not absolutely necessary 
for neutralization. 

After allowing the set to warm up sufficiently 
to assure stability, replace the tube in the stage to 
be neutralized with an appropriate dummy tube. 
If a shield is normally used over the tube, be sure 
it is placed on the dummy tube. 

Adjust the volume control and any sensitivity 
switch for maximum gain. Set the tuning con- 
denser to about 1000 kHz, attach the modulated 
signal generator to the antenna terminal through 
the dummy antenna, and adjust for an audible 
signal. A local radio station signal could be used 
for neutralization, but with the old radios there is 
a chance the station signal may “leak” into the 
various r.f. stages and confuse the procedure. 
Adjust the tuning condenser for peak signal, then 
adjust the neutralization condenser for minimum 
signal output while maintaining the signal level 
of the generator so the signal is just audible. Re- 
peat this procedure until no further reduction of 
signal is possible. Replace the dummy tube with 
the original tube and allow the tube to warm up. 
Check that the set does not oscillate while tuning 
over the entire band. 

Repeat the above procedures with each suc- 
cessive preceding stage until all the r.f. stages 
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have been neutralized. When completed, dis- 
connect the signal generator from the antenna 
terminal and tune the receiver across the band to 
check for oscillations. 

If after completing the neutralization proce- 
dure there is a tendency toward oscillation, the 
source of feedback must be eliminated. This is a 
difficult problem to analyze, but the following 
suggestions may help: 

1) Try to determine whether the oscillation is 
occurring in one stage, or the feedback is occur- 
ring across several stages. Pulling the tubes, one 
at a time, may help. 

2) Directly substitute a known good capacitor 
across the various decoupling capacitors in the 
r.f. stages. 

3) Try breaking up the common r.f. return cir- 
cuits (such as B+ or AVC feeds) by adding 1k to 
4.7k resistors in series with one or more of the 
circuits, plus possibly an additional decoupling 
capacitor. 

4) A small piece of sheet metal may be used 
as an experimental shield. Be sure to attach a 
ground lead to the metal. Try placing it in vari- 
ous areas in the r.f. stages to see where a perma- 
nent shield might be helpful. 

5) Try reducing the plate voltage for one or 
more r.f. stages. If this stops the oscillation, ex- 
periment with various values of decoupling re- 
sistors. This will drop the voltage and increase 
the decoupling at the same time. 


Special Alignment Tools 


Tuning Wand. This tool is used to check for 
resonance in tuned circuits. By inserting it into 
the magnetic field within a coil, the inductance 
can be slightly changed. One end of the wand 
contains iron that increases the inductance; the 
other end contains brass that decreases the in- 
ductance. If a tuned circuit is at resonance, either 
a decrease or an increase in inductance will re- 
duce the signal level. 

A tuning wand can easily be made by in- 
stalling iron and brass ends on a piece of /4" or 
%" diameter insulating rod. The rod needs to be 
long enough so that the hand does not disturb the 
circuit being checked.wand. An old tuning core 
can be used for the iron end. Cut the core’s 
threaded rod to a length of about 4" and screw 
it into a tapped hole in the insulating rod. A 
piece of shrink tubing will help protect, and in- 
sulate the powdered iron. 

The brass end, about 4" long, can be either a 
cylinder, or a piece of solid rod. The cylinder 
will give greater inductance shift than the solid 
rod. It can be made from a piece of tubing and 
installed over the turned, or filed, end of the in- 
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sulating rod. If a solid 
piece of brass is used, it 
can be installed by using a 
short piece of threaded 
brass rod tapped into both 
pieces. A piece of shrink 
tubing should be installed 
for insulation. 

Dielectric Strips. A di- 
electric strip is a piece of 
insulating material that is 
inserted between the plates 
of the tuning condenser to 
experimentally increase the capacitance. The 
higher the dielectric constant, the greater the ca- 
pacitance change. Also, the better the fit between 
the plates, without distorting or moving them, 
the greater the change. The strip can be made 
from about any material, from plastics to card- 
board. Ideal materials are; Nylon, Mylar, Teflon, 
acetates, and fishpaper. I have used, on a one- 
time basis, business cards, material from file 
folders, and other heavy paper materials. 

The thickness of the material needed will de- 
pend on the tuning condenser being adjusted. For 
the early TRFs, the strip should be about .015" to 
.020" thick. The later condensers in the superhets 
of the 1940s and 1950s will require a strip thick- 
ness of .005" to .007". The width of the strip 
should be about *4" for the older sets, and about 
4s" for the small tuning condensers in the more 
modern radios. Make the strip long enough so 
that it can be inserted completely into the con- 
denser while keeping the hand at a distance to 
avoid detuning. 


MICA 
INSULATION 


Alignment 


Adjustment Principles. The purpose of 
alignment is to assure that all of the tuned cir- 
cuits remain resonant at the same frequency at 
all settings of the dial. If one or more are tuned 
to a slightly different frequency, both the selec- 
tivity and the sensitivity will be affected. During 
all alignment procedures, the tuning condenser 
must be rocked back and forth to assure that you 
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Figure 1. Trimmer capacitors as mounted on variable capacitor frame 
(left) and mounted individually. 


are setting it to as near the center of the signal 
peak as possible. In a badly misaligned set the 
signal peak may be very broad, but it will narrow 
down as the set is brought into alignment. 

The tuning of a properly aligned radio will be 
smooth and symmetrical as you approach and 
leave the peak signal point. The tuning should be 
checked for symmetry at several points across 
the band. Remember that the tuning will always 
appear broader at the lower frequency end of the 
band. Though, in fact, the bandwidth remains es- 
sentially fixed, it becomes an increasing per- 
centage of the frequency as the frequency de- 
creases. 

Trimmer condensers (Figure 1) are used in 
most sets to correct for minor differences in the 
tuned circuits. They are usually adjusted at 1400 
kHz, where the variable condenser is almost 
fully open. Typically these are mounted directly 
on the variable condenser. Some sets have the 
trimmers mounted separately, while a few of the 
very early sets have no trimmers. 

Once the trimmers have been set, the “track- 
ing” of the tuned circuits is then accomplished 
by adjustment of the variable condenser sec- 
tions, or as a last resort, the coils. Most con- 
densers have the outer rotor plates slotted at four 
or five places to allow bending of the plate seg- 
ments. This allows adjustment of the capacitance 
at five or six settings of the condenser. A few 
sets have screws for the bending of the plate seg- 
ments. Figure 2 shows a typical variable con- 
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Figure 2. Slotted end plate as might be found on each section of a ganged capacitor. Set screws are 
provided for adjustment at five different positions. 
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denser with the adjustment 
positions and frequencies in- 
dicated. 

Some sets have outer rotor 
plates without slots, but in 
most cases a means for track- 
ing adjustment is provided. 
Some early sets use individual 
variable condensers ganged 
together by metal bands, 
cams, and other schemes. In 
such receivers, special track- 
ing adjustments might be pro- 
vided. Otherwise, the set 
screws must be loosened to 
change the relative position of 
the individual condensers on 
the shaft (Figure 3). While the 
alignment tracking require- 
ments are the same, some in- 
genuity must be applied in fig- 
uring out how to adjust some 
of these systems. 

Moisture in the coils can 
have an effect on the align- 
ment. Prior to final alignment, 
the set should be played for 
several hours to be sure the coils are thoroughly 
dried out and stable. Playing the set with a card- 
board box over the chassis helps to dry things 
out. Be careful! Don’t let the set get too hot and 
don’t set the box on fire! 

The coils can be adjusted for alignment pur- 
poses, but this can be a difficult procedure and is 
used only as a last resort. The effective induc- 
tance can be altered by changing the winding 
length of the coil, by changing diameter and/or 
size of the shield can, and also by altering the rel- 
ative position of the primary to the secondary 
windings. 

Alignment Setup. During the following 
alignment procedures, an audio output indicator 
should be used. Without a signal level indica- 
tion, the final peaks cannot be set properly be- 
cause the ear does not have the required sensi- 
tivity. If the set being aligned has AVC, the AVC 
voltage makes an excellent signal level indicator. 
A high resistance meter must be used (at least 
20Kohm/Vvolt) to prevent loading of the AVC 
circuit. The voltage should be measured as close 
to the detector, or AVC tube, as possible. If there 
is no AVC, use an audio output indicator. 

The signal generator should be connected to 
the antenna and ground terminals through a 
dummy antenna (Figure 4). If a dummy antenna 
is not available, a 220pf series capacitor should 
be used. Otherwise, the r.f. input stage will not 
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Figure 3. Loosening set screw to 
adjust position of an individual 
variable condenser in a group 
that is ganged by metal bands. 


tune/track properly. 

During all alignment proce- 
dures the r.f. output level of the 
signal generator should be kept 
as low as possible. This is es- 
pecially true when aligning sets 
with AVC. A modulated signal 
must be used when using an 
audio output indicator. If the 
modulation level is adjustable, 
maintain the level at 30% to 
50%. 

If the radio volume control is 
one which controls the gain of 
one or more r.f. stages, it 
should be kept at maximum 
gain. Any sensitivity switch 
should also be set for maxi- 
mum. An audio-type volume 
control should be kept at as 
high a level as possible com- 
mensurate with good response 
from the output level indicator. 
Prior to final alignment all 
shields must be in place, in- 
cluding any bottom cover/s. If 
access to adjustments is 
blocked by the covers, small access holes may be 
added. 

Adjusting Trimmers. With the generator set 
to 1400kHz, tune the receiver dial for maximum 
signal. If the dial is calibrated in frequency, 
check to see if the dial reading is close to 1400 
kHz. If the dial reads correct, adjust the trimmer 
condensers for peak signal. If the dial reading is 
off frequency, slightly increase the single gener- 
ator level while moving the dial to correct the 
reading until the signal is just audible at the 1400 
kHz dial setting. Then peak the trimmers. Re- 
peat this procedure until the dial reading is cor- 
rect and all the trimmers have been peaked. 

If one or more of the trimmers cannot be 
peaked when the dial is set close to the proper 
frequency calibration point, recheck the dial po- 
sition relative to the variable condenser. If the 
mechanical positioning is correct, tune the con- 
denser and peak the trimmers until the dial is as 
close to reading the correct frequency as possible 
with all the trimmers peaked. 

Some of the older sets have dials that are cal- 
ibrated in wavelength (meters). Wavelength can 
be calculated by dividing 300,000 by the fre- 
quency (in kHz). A few of the radios have dials 
that are just calibrated 0 to 100. In this case you 
can either guess at the position for 1400kHz, or, 
set the condensers to wide open and peak the 
trimmers for between 1600kHz and 1650kHz. A 
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point should be found where all the trimmers will 
peak and will be near the center of their range of 
adjustment. 

Tracking The Variable Condensers. Set the 
signal generator to 600kHz and tune the variable 
condenser for maximum signal. Rock the con- 
denser back and forth to get a feel for the tuning 
symmetry. If the tuning peak is broad, try to set 
the condenser to the midpoint. Insert the tuning 
wand into the end of each coil, one at a time, to 
determine which tuned circuits need adjusted and 
in which direction. Do not insert the tuning wand 
slug any further into the coil than necessary to 
obtain a signal level change. Note: The tuning 
wand may be used alongside the 
coil also, but the effect is not nearly 
as great. 

When a tuned circuit is at reso- 
nance, the signal level will decrease 
when both the iron and the brass 
slugs are inserted into the coils. If 
the signal increases with the iron 
slug, the capacitance/inductance 
needs increased, if it increases with 
the brass slug, the capacitance/in- 
ductance needs decreased. 

If a tuning wand is not available, or the coils 
are not accessible, a dielectric strip may be used. 
Insertion of the dielectric strip between the con- 
denser plates increases the capacitance by in- 
creasing the dielectric constant between the 
plates. To use the strip, insert it into the space be- 
tween the condenser plates just enough to ob- 
serve a signal level change. 

If the signal level goes up, the capacitance or 
inductance needs increased. If the signal level 
goes down, adjust the tuning condenser in the di- 
rection of decreasing capacitance until the signal 
can just be heard. Again insert the strip, and if the 
signal level increases, the tuned circuit is near 
proper adjustment. If the signal goes down, then 
the capacitance/inductance needs to be decreased. 

Before doing any adjusting of the condensers, 
the above steps should be repeated at four or five 
other frequencies across the dial. A good set of 
frequencies to use is 600, 800, 1000, 1200, and 
1400 kHz. If the radio uses a tuning condenser 
with split outer plates, choose the condenser set- 
tings where the slots are just opposite the top of 
the stator plates. From the above checks you 
should now have some feel for how the tuning 
tracks, and what adjustments are needed for the 
individual resonant circuits. Some things to look 
for are: 

1) Do the individual condensers all need the 
capacitance adjusted in the same direction? If this 
is the case, then the relationship between the tun- 
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ing condenser and the dial may need to be reset. 

2) Is there a random need for increased and de- 
creased capacitance across the dial and between 
condensers? If so, the condensers probably just 
need a small amount of adjustment for proper 
tracking. 

3) Does just one condenser need increased or 
decreased capacitance all across the band? If the 
radio uses ganged individual condensers, then 
maybe just the one condenser needs adjusted rel- 
ative to the others. If the set uses a single tuning 
condenser assembly with several sections fixed 
to the shaft, then the individual coil may have to 
be adjusted. 


22 microhenries 


220 pf 


on 


OUTPUT 
390 pf 390 ohms 


Om er an ere con iy 


Figure 4. Circuit of a typical dummy antenna. 


Now is the time to decide how to approach the 
tracking adjustments. Some logic must be ap- 
plied in order to determine what course of action 
is to be taken. If it is determined that the con- 
denser plates just need “tweaking,” start with the 
highest frequency slot adjacent to the top of the 
stator plates and adjust the segment for maxi- 
mum signal. Repeat for each segment progress- 
ing downward in frequency. Recheck the trim- 
mer settings at 1400 kHz, then again check each 
segment for optimum setting. 

If a coil is thought to be at fault, the shield 
should be removed and the coil inspected. If nec- 
essary, the coil assembly can be removed and 
dismantled for inspection. Look for indications 
that the windings have moved from their original 
position, possible shorts between turns, etc. 

If it was determined that the coil needs less in- 
ductance, turns can be removed one at a time and 
the tuning checked. If the coil needs more induc- 
tance, then the turns can possibly be moved apart 
or more turns can be added. Once any change has 
been made on a coil, then the alignment for at 
least that section must be repeated before further 
decisions are made. 


REFERENCES 

Radio Physics Course, Ghirardi, 2nd Edition, 
1932, Radio Technical Publishing Co., New 
York, NY 
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Meet Our Column Editors 


Some well-deserved recognition for the dedicated gentlemen who form the backbone 


of this publication. 


RICHARD BREWSTER 
Television 

Richard has been hooked on electronics since 
grammar school. As a degreed Electrical Engineer, 
he has worked on many interesting design projects 
during his career. These include a Polaris subma- 
rine radio direction finder and nuclear power plant 
design. After meeting his wife, Susan, who was in- 
terested in antiques, he decided to acquire an an- 
tique radio. But he didn’t stop with just one! For 
the last 30 years, antique radios and, later, TVs 
have been his hobby with particular interest in pre- 
serving the history of Television. 

Since his retirement from Westinghouse in 
1995, the Brewsters have been actively involved 
with Mercyships. This non-governmental organi- 
zation uses ships containing hospital facilities to 
help the poorest peoples of the world. After serv- 
ing on board the MV Anastasis for 27 months they 
now spend part of each year with the ship in West 
African countries and have, most recently, re- 
turned from Sierra Leone. There, life changing 
surgeries were performed free of charge. On board 
the vessel, Susan works as a nurse while Richard 
maintains various electrical, medical electronics, 
and navigation systems on board. Thanks to the in- 
ternet, Richard is able to continue his television 
column even from aboard ship. 


JOHN CASALE, W2NI 
Key and Telegraph 

John’s lifelong involvement in radio, telegra- 
phy, and electronics began at age nine when his 
dad (a signal repairman for the Delaware and Hud- 
son Railroad) gave him a telegraph sounder and 
key from a remodeled depot. He received his first 
ham license at age 15 in 1968 as WN2FHL. 

John served in the United States Army Signal 
Corps as a Television Equipment Repair Techni- 
cian. After the military, he serviced consumer elec- 
tronics and worked as a field computer technician. 

He is currently a communications technician 
with Niagara Mohawk Power Corp, where he spe- 
cializes in telemetry system maintenance. John 
holds commercial FCC Radiotelegraph and Ra- 
diotelephone licenses, and is CET (Certified Elec- 
tronics Technician). He is also a pilot and FAA 
Certified Instrument Flight Instructor. 

A collector and restorer of telegraph instru- 
ments, John enjoys researching the history of the 
telegraph in the U.S. and, especially, documenting 
the lives and careers of lesser known inventors 
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who made important contributions to the industry. 


DAVE CROCKER 
Radio Reproducers 

Dave has been an active radio collector for over 
35 years. He is known for his Crosley Radio Com- 
pany research. Besides writing for The Journal, 
Dave contributes to Antique Radio Classified mag- 
azine, where he is on the editorial staff. 


WILLIAM B. FIZETTE, W2DGB 
The Communication Receiver and A Structured 
Approach to Fixing up Those Nice Old Radios 

Bill, who is past President of AWA, has been 
interested in radio almost as long as he can re- 
member. He received his amateur license in col- 
lege, after completing his military service at the 
end of World War II. Over the past 17 years, he 
has given generously of his time to the AWA— 
starting when Bruce Kelley asked him to do an 
OTB article on the National HRO communication 
receiver. This evolved into his regular communi- 
cation receiver column. 

Bill has also served a one-year hitch as OTB 
Editor and is a co-founder (with Bob Morris) of 
The AWA Review. He has served on the AWA 
board and as one of the AWA vice-presidents for 
several terms. He holds BS, MS and Ph.D. degrees 
in pharmacy and microbiology. Now retired, Bill 
attempts to work on his receivers in between the 
other demands so well known to all retirees. 


GEORGE A. FREEMAN 
Mics and Men 

George graduated from Heidelberg College, 
Tiffin, OH with a speech major and BA degree in 
1954. He began his broadcasting career that year 
as a staff announcer at WKST AM/TV, New Cas- 
tle, PA, then moved up through the ranks: Begin- 
ning as top 40 DJ at WHOT AM in his hometown 
of Youngstown, OH, he served as news director or 
news editor at various stations, eventually becom- 
ing news editor at WNEW TV, New York City. 

In 1961 he moved into marketing as an account 
executive for WHCT TV, Hartford, CT, then went 
back to WDRC AM/FM to work in the same ca- 
pacity. By 1967 he was general manager at WCCC 
AM/FM, Hartford, CT. 

Freeman bought his first station, WGON AM, 
Munising, MI in 1969. He put a companion FM sta- 
tion on the air there (WQXO), then bought KGRI 
AM/FM, Henderson, TX. These stations were sold 
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when he bought into a major market, Louisville, 
KY, with WDGS AM, New Albany, IN. 

That station, in turn, was sold when he became 
a regional manager for the National Association of 
Broadcasters. George bought his sixth and final 
station, WIKI FM, Carrollton, KY in the early 
eighties and operated it for some 17 years before 
selling out in 1999. 

Freeman was vice president of the Indiana His- 
torical Radio Society, and is a board member and 
charter member of the Mid-South Antique Radio 
Collectors. He authors articles for the publications 
of both clubs in addition to his column in The AWA 
Journal. With wife, Janet, he has authored two 
AWA Review articles. 


ED GABLE, K2MP 
Museum News 

Ed was appointed Curator of the AWA Elec- 
tronic Communication Museum in 1997, when 
AWA founder Bruce Kelley found it necessary to 
resign because of poor health. Ed has been an 
AWA member for more than 25 years and has sat 
on the board of Directors for almost half that time. 
He is retired from a 32-year career at Harris Cor- 
poration’s RF Communications Division, where 
he held management positions in engineering, 
manufacturing and quality control. 

Ed is a very active Charter Life Member of the 
ARRL and is Assistant Section Manager for West- 
ern New York and Assistant Director of the At- 
lantic Division. He is a member of the Radio Club 
of America, a Trustee of the Hammond Museum 
of Radio in Quelph, Ontario, Canada, a past Pres- 
ident of the Rochester Amateur Radio Associa- 
tion, twice past chairman of the Rochester VHF 
Group and past Chairman of the Rochester Radio 
Repeater Association. Ed is an active DXer, is on 
the DXCC Honor Role, has phone, CW and RTTY 
and 8 band DXCC, VUCC, 50 MHz WAS, Satel- 
lite Achievement Award, and was selected the At- 
lantic Division Amateur of the year for 1982 and 
1999. 

He received the AWA President’s Award in 
1999, the Houck Award for Historical Preserva- 
tion in 2004, and the Taylor award for advance- 
ment of television history in the same year. When 
not engaged in radio activities, Ed enjoys tooling 
around the countryside in his pampered Corvette 
roadster. 


CHARLES S. GRIFFEN, WIGYR 
Recent Radio, TV and Entertainer Obituaries 
and Silent Keys 

Charles has been a radio builder and enthusiast 
since junior high school. He received his first am- 
ateur radio license, KZEWH, in 1953. Charles is 
an Associate in Applied Technology, Bachelor of 
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Science in Business Administration and Master of 
Library Science. 

He began his career as an electronics technician 
and served in the Air Force, from 1952 to 1956, in 
the Armed Forces Special Weapons Project. Later, 
he was employed at the Fondren Library at Rice 
University in Houston. In 1972, he came to head 
the Hartford Public Library’s Business, Science & 
Technology Department. 

Charles has been a volunteer at WJMJ-FM for 
the past nineteen years and in retirement is the Li- 
brarian at the Vintage Radio & Communications 
Museum of CT. He also serves as a member of the 
ARRL Historical Committee and a director of the 
Pioneer Chapter 183 - QCWA. 


DAVID W. KRAEUTER 
New Books and Literature 

David Kraeuter was born in Homestead, PA in 
1941. He holds an M.L.S. degree from the Uni- 
versity of Pittsburgh. He has edited The Pittsburgh 
Oscillator and the monograph series of the Pitts- 
burgh Antique Radio Society. Since the 1980s he 
has been interested in making the wealth of infor- 
mation buried in national patent publications more 
accessible to the public. In his book Radio Patent 
Lists and Index, 1830-1980, published by the 
Edwin Mellen Press, he tabulates and indexes 
6,200 U.S. and British patents issued to 100 radio 
and television inventors. 


F.J. LOTITO, K3DZ 
Below 535 

Frank has a BS in electrical engineering, but for 
most of his 30-plus-year working career has pri- 
marily done mechanical engineering, from a qual- 
ity point of view, for a large international safety 
equipment company. He has held the call K3DZ 
for over 20 years, and also possesses an FCC Gen- 
eral Phone license with radar endorsement. 

He has been a home-brew enthusiast from the 
start of his interest in amateur radio. His projects 
have run the gamut from modern solid state VHF 
and UHF FM synthesized transceivers to designs 
going back to the early 20s. Frank is most defi- 
nitely a strong proponent of the “file to fit—fit to 
file, use whatever you have in your junk box” 
school. 


KEN OWENS 
Equipment Restoration 

Ken first became interested in electronics and 
radio as a high-school student during World War 
II. By the end of hostilities, he and a friend were 
operating a thriving radio repair shop. Ken’s ca- 
reer as a full-time radio tech ended when he en- 
tered college, eventually earning both a B.S. and 
an M.S. in chemistry. Ken pioneered in the devel- 
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opment of Mylar, working with manufacturers 
using the material in such applications as capaci- 
tors, videotapes and audiotapes. He became a se- 
rious radio collector in the 1980s, a few years after 
his retirement, and specializes in 1920s broadcast 
sets. Ken is active in the Central Ohio Antique 
Radio Association and frequently gives presenta- 
tions in radio theory and radio history. He also reg- 
ularly serves as a member of the AWA J. Albert 
Moore award committee and as a judge of the 
“Old Equipment Contest” held at our annual con- 
test. 


RICHARD A. PARKS 
Breadboarding 

Born in 1936, Dick was brought up in Spring- 
field, MA, where his dad worked in the Westing- 
house plant that had manufactured the RA-DA 
sets. The factory junkyards provided him with 
ample stocks of rejected chassis ripe for parts- 
picking. After serving in the Navy (1953-1957), he 
entered University of Maryland and received his 
BSEE in 1961. Beginning in 1967, he made a ca- 
reer move that led him to become an expert in the 
identification of aircraft using computerized radar 
signal processing (an extension of the old military 
IFF techniques). 

In 1981 he became a consultant in this field, 
working mostly for the Navy and traveling world- 
wide for data collection and development testing. 
Dick now finds himself retired, which makes it 
possible for The AWA Journal to draw on his var- 
ied talents. On the personal side, he tells us that 
he’s married and has five grown kids. An avid am- 
ateur musician, he plays in several groups, dou- 
bling on trumpet, trombone, banjo and sometimes 
bass fiddle. 


RICHARD RANSLEY, WA2TLR 
Classified Ads 

Richard’s interest in radio goes back to his 
teens, when a neighbor gave him his first antique 
radio—a Crosley Model VI. That gift spurred his 
interest in collecting. 

After receiving an Associate Degree in Elec- 
tronics, he entered the U.S. Navy and served as an 
Electronics Technician, maintaining shipboard 
communications and radar equipment. This was 
followed by a 38-year career with the General 
Electric Co. For many years he was in GE’s Semi- 
conductor Products Department, working in Ap- 
plication Engineering. He also spent several years 
as a Supplier Quality Engineer in the Aerospace 
Division. 

Richard has been active in the AWA since join- 
ing in 1964. He has served on the AWA board of 
directors, and is a former Vice-President and Sec- 
retary. 
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JOHN F. ROLLINS, W1FPZ 
Amateur Radio 

Like so many of us, John Rollins has been in- 
terested in radio since boyhood. His hobby activi- 
ties had to be put on the shelf during World War 
II, when he served in the South Pacific, remaining 
there during his college years and early career. 
John holds Bsc, Msc and PhD degrees in Petro- 
leum Geology, and spent 27 years as an explo- 
ration geologist for the Chevron Oil Co. overseas. 

His first and current license is WIFPZ, issued 
in 1951. A four year tour of duty in Madagascar 
during the early 70s netted the call SR8AR, oper- 
ating a homebrew station. Later the call CX9AR 
was issued in Uruguay. Residence in a number of 
other “exotic locations” precluded amateur radio 
operations until return to the U.S. 

John retired from Chevron in the early 1980s, 
joining a petroleum engineering firm involved in 
world wide consulting. After total retirement from 
the oil business in 1984, he homebrewed (except 
for the receivers) a serious permanent ham station. 
Gradually, John’s interests and ham activities have 
gravitated towards the restoration and/or replica 
building of transmitters in the 1924-1934 period, 
which he finds a never-ending source of challenge 
and enjoyment. 


CHUCK SCHWARK 
On the Internet 

Chuck is Chief Engineer for Corplex TV, with 
over 30 years of experience in broadcast video and 
audio systems design and fabrication. His experi- 
ence spans the industrial and broadcast video fields, 
and he now designs mobile television production 
trailers. He started tinkering with radios in seventh 
grade, and electronics has been his hobby and pro- 
fession ever since. Chuck has been collecting and 
restoring antique radios for the past 14 years, with 
special emphasis on Philco. He is the current Web 
Administrator for AWA and the Webmaster for the 
Antique Radio Club of Illinois, ARCI. 


LUDWELL SIBLEY 
The Vacuum Tube 

Ludwell Sibley is an antique-electronics writer 
and editor with 200 or so articles in a variety of 
publications. Currently emphasizing electron de- 
vices, he is tube columnist for The AWA Journal, 
edits The Tube Collector, a publication of the Tube 
Collectors Association, and authored the book 
Tube Lore. An alumnus of the U.S. Army’s 532nd 
Signal Company, he has been qualified, by one 
arm of government or another, to drive trucks, op- 
erate the M-60 machine gun, maintain ship radars, 
practice professional electrical engineering, iden- 
tify himself as KB2EVN, and own a skunk. 
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BY FRANK J. LOTITO, K3DZ 


CONSIDERATIONS FOR BUILDING A 
1929-TYPE 40 METER TRANSMITTER 


eee 2. CONSTRUCTION OFXH ORPMOPA RIG — 


issue) we briefly surveyed a number of op- 

tions that a late 1920s era amateur could have 
considered in building a 40 meter transmitter. 
Now we will review the construction of a 40 
meter QSO Party MOPA design with an output 
of under a watt. You may want to check my prior 
Journal article (1) on an 80 meter MOPA and its 
references for additional information on MOPAs 
and circuit particulars. 

First, why did I choose a MOPA circuit instead 
of single tube self-excited? Primarily to get good 
isolation from antenna sway effects so I could 
use the transmitter even on windy days. Second, 
why did I choose crystal con- 
trol? One reason is that I have 
a small collection of crystals 
covering the first 50 kHz of the 
40 meter band. 

From Part 1 we know that a 
variable frequency oscillator 
could have been used. But bear 
in mind that, as frequency in- 
creases, a reasonably good 
quality variable frequency os- 
cillator becomes more difficult 
to construct. In addition, in a 
multiplying type MOPA, the 
oscillator’s deficiencies are 
multiplied by the order of the transmitter’s 
multiplying stage(s). 

For example, if an 80-meter oscillator is 
used in a 40-meter multiplying type 
MOPA, and the drift at 80 meters is 1 kHz 
in five minutes, the transmitter’s 40 meter 
output will be observed to drift 2 kHz in 
five minutes. Finally, consider the con- 
founding hand capacity and microphonic 
effects. Crystal control almost eliminates 
these effects, be the circuit MOPA or even 
single stage-self excited! 

Figures 1 and 2 show the transmitter and 
power supply circuit. Let’s examine a few 


| n Part 1 of this article (See the October, 2005 


ANTENNA 
TR SWITCH 


of the highlights. 

1. Oscillator and amplifier are self-biased. 

2. Grid (Rice) type neutralization (remember, 
I used a non-multiplying MOPA design). 

3. Both the oscillator and PA cathodes are 
keyed (to minimize backwave). 

4. Parasitic suppressor resistors are installed in 
the oscillator plate circuit and amplifier grid and 
plate circuits. 

5. A reasonably stiff regulated oscillator and 
PA plate voltage supply is provided. 

6. A somewhat kluge type of filament supply 
is used due to the unavailability of a suitable 24 
volt filament transformer, at least in my junk box. 


Fla 


GROUND 


Rp2 Rp! 


Fig. 2. Schematic of the power supply. 


1428 O'BLOCK RD., PITTSBURGH, PA 15239 
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7. Three toggle switches are used—more for 
convenience than for period authenticity: 

¢ SW1 (power supply schematic) allows a sin- 
gle d.c. milliampere movement to be used to 
monitor the cathode current of either the oscilla- 
tor or PA stage!. 

¢ SW1 (transmitter schematic) is used during 
neutralization to apply -40 VDC from an exter- 
nal power supply to protect the grid from draw- 
ing excessive current during the neutralization 
process. 

¢ SW2 (transmitter schematic) is used during 
neutralization to DC ground the PA plate circuit. 
(See below for the neutralization method.) 

8. Easy to obtain and rela- 
tively low cost type 27 tubes 
are used. 


filament currents of all tubes in the series string 
must be equal (if not, they must be equalized 
through the use of shunt resistors, which proba- 
bly would have to be home-made—not an easy 
task); the transformer secondary must have a 
current rating equal to, or greater than, that of the 
filament of the tube type used. 

Using the above filament transformer ap- 
proach for direct-heated tubes would cause com- 
plications beyond the scope of this article. You 
might also ask why not use one or more series re- 
sistors on the transformer’s secondary side in- 
stead of on the primary side. Yes, indeed, this 
can be done. However the resistors would prob- 


Let’s spend a little time 
talking about the tubes. A 
number of different types 
(suchas: the 455-210-750; 
205D, or even the 6CK4) 
could have been used with ap- 
propriate changes in the tube 
socket, B+ and filament volt- 


ages, and maybe the grid leak 
resistors (using lower values, 
probably 1- or 2-watt rated for 
tubes of higher power output.) 
I chose a “low horsepower 
tube” for the fun of it and to minimize the power 
of the radiated and conducted harmonics2. 

If I used a type 10, which is a medium horse- 
power tube, the socket would have to be 4-pin in- 
stead of 5 pin; I would have had to use a filament 
supply capable of delivering 7% volts at 14 am- 
peres to each tube; I probably would have used no 
more than 250 VDC on the oscillator tube? and 
350-450 VDC on the PA tube; the grid leak resis- 
tors would likely be in the order of 15 to 27 k. 

A few words about the kluge filament power 
supply. Since transformers are not as available as 
they once were, I made do with what I had in my 
stash of low-secondary-voltage transformers. 
The type 27 filaments each require 24 volts at 
1’4 amperes. I decided to run the tube’s filaments 
in series and key their cathodes. The cathodes 
are attached to the center point of the 47-ohm 
equalizing resistors‘ that go across the series fil- 
aments. The primary-side power resistors are to 
lower the primary voltage such that under load 
the secondary voltage is 5 volts instead of the 
rated 6.3 volts. 

The primary design concerns for this type of 
series filament supply are that the rated trans- 
former output voltage must be greater that the 
sum total of the individual filament voltages; the 
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Fig. 3. Parts layout. 


ably have to be home-brew low-ohmic-value 
power units wound from nickel-chromium wire. 

Figure 3 is a mechanical layout view showing 
the approximate location of the major transmit- 
ter components. The grid lines represent a di- 
mension of 1" by 1". However, there’s no reason 
to scale the drawing with a ruler. Just “eyeball it” 
as a general guide, modifying as necessary to ac- 
commodate your specific parts. Here are a few 
hints: 

1. Do not mount the RF chokes too close to 
the main tuning coils, and preferably mount the 
chokes at right angle to the tuning coils if you are 
within one tuning coil diameter from the coils. 

2. Avoid using wood or unglazed laminated 
phenolic as an insulator at high DC voltages or 
on the RF hot side of any circuit component. 
These are poor DC and RF insulators and they 
may cause unexpected problems due to their sur- 
face conductivity. I used glazed screw-type ce- 
ramic stand-offs for the main coils and main tun- 
ing variables as well as a few solder-type mi- 
carta terminal strips. The only conductors 
touching the wood baseboard were the runs of 4" 
tinned copper braid ground bus that I thumb- 
tacked in place. The braid started its life as the 
shield on good quality RG58 coax cable. In prior 
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Fig. 4. Two views of the completed transmitter. 


wood breadboard designs I have used #6 wire, 
“" OD copper tubing, and 4" wide brass strips 
for the ground bus. 

3. The layout drawing of Figure 3 and pho- 
tographs of Figure 4 suggest that the oscillator ad 
PA tuning capacitors are not the same value. Not 
so! They are both 100 pF air dielectric variables, 
probably WWII or Korean War military surplus 
units. They are different because of their rated 
working voltage. That’s what I had on hand in 
my junk box. 

4. The wires don’t all have to be on the tube 
side of the breadboard. I ran some of the B+ and 
filament wires underneath. Far from being se- 
lect-quality wood, I used a piece of used com- 
mon pine acquired on a neighborhood trash day. 

5. Figure 5 suggests a means of home brewing 
a variable-coupling transformer for the transmit- 
ter’s output circuit. The “bearings” that permit 
the secondary coil form to slide inside the pri- 
mary coil form are made from wood dowels or 
wood meat skewers. Glue these to the secondary 
coil form before varnishing. Remember, as fre- 
quency increases, the losses increase for any 
type of traditional coil form material, including 
20s-era materials such as cardboard, wood, rein- 
forced phenolic and the like. Use a minimum 
amount of any of these materials, in minimum 
thickness, with two thin diluted coats of varnish 
on oven-dried-out materials such as 
cardboard or turned/cut laminated 
stock, i. e., micarta. One other point to 
consider, “FMing” is a real headache if 
self-supporting coils are used for a self- 
controlled oscillator. Consider using 
coil forms. 

6. The schematics and a Part | rec- 
ommendation suggest that the power 
supply be built on a separate chassis. 
The photo and layout drawing suggest 
that part of my power supply is built on 
the transmitter chassis. My excuse: I 
like watching the pulsing blue-violet 
glow of the VR tubes as I key my rig. 

One more topic: neutralization. From 
Part 1 we learned that a control-grid-dri- 
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PRIMARY _» 
COIL FORM 


ven triode RF amplifier must be neutralized if its 
input and output frequencies are the same. If I 
had chosen to build a multiplying-type design, 
there is a good possibility that the PA would not 
have to be neutralized. The process of neutraliz- 
ing is to feed back RF from the output to the 
input. Theoretically, the feedback signal’s am- 
plitude is equal to, but 180 degrees out of phase 
with, the signal that causes regeneration. There 
are many ways to adjust neutralization. The 
methods are somewhat specific to the type of 
neutralizing circuit and the components chosen. 

If had I used a parallel filament design for the 
type 27 tubes, I simply could have opened the 
filament connection to the PA tube by unsolder- 
ing one filament wire. Then, firing up the trans- 
mitter and closing the key, I would adjust the os- 
cillator plate tuning and the PA plate and link 
tuning for maximum output as indicated by a 
sensitive RF detector connected to the transmit- 
ter’s output. Next, I would adjust the neutraliz- 
ing capacitor to make the indicated RF a mini- 
mum. I would then repeat the process to fine- 
tune the neutralization. Simple enough! 

But I boxed myself in by using a series string 
filament design. Since I had to keep both tube fil- 
aments lit I had to find another way to disable the 
PA tube during neutralization. 

I removed power from the PA Plate and 


SECONDARY SECONDARY WINDING 


INSIDE COIL FORM 


PRIMARY 


WOOD DOWEL ROD 
OR MEAT SKEWER 
HANDLE TO ADJUST 4 EQUALLY SPACED 


SLIDING CORE 


Construction details for variable antenna/pa coil. Lant and 
Lamp(see Fig. 1) are labeled primary and secondary, re- 
spectively. 
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grounded it using switch SW2—applying a large 
enough negative bias to the PA grid via switch 
SW1 to keep the PA grid from getting blasted 
during the neutralization process. Remember, 
with the PA filament lit, and DC grounding the 
PA Plate, the tube’s grid-cathode acts as a vac- 
uum tube rectifier if the grid is not placed at a 
high enough negative value. 

I used an external -40 volt supply to bias the 
PA grid way beyond cutoff. Once the PA is 
safely cut off, neutralization proceeds as in the 
parallel filament setup starting with peaking the 
oscillator and PA tank/link circuits. I used a 
home brewed QRP/QRPp SWR meter in the for- 
ward direction for the RF indicator. 

I held my breath during the neutralization 
process, but the PA neutralized beautifully, Table 
1 itemizes the neutralized MOPA performance. 


Performance at 7043 kHz using a CW Crystal Co. FT243 
crystal and 50-ohm load. 


OSC (V1) PA (V2) 
Ep 195 V 219 V 
ly 4ma 12-1/2 mA 
ly 230 uA 625 uA 
Ey 1.65 V 1.65V 


*My keying interface presents a “key down” 100 ohm 
resistance. RF power output is about 640 milliwatts. 


Table 1 


Does neutralization always work? Nope! Here 
are a few causes for neutralization problems: 

1. Incomplete neutralization may be caused 
by stray electric or magnetic coupling between 
input and output circuits. For example, input and 
output coils are too close together or their axes 
are parallel to each other. Other causes may be 
ground loops, a conductive path, the neutralizing 
capacitor’s maximum value being too low or the 
minimum value too high for the value required, 
or the neutralizing capacitor may have to be 
tapped up or down on the grid/plate tuning coil 
as the case may be. 

2. If the output increases, rather than decreas- 
ing, when the neutralizing capacitor is connected 
into the circuit, the RF feedback is the wrong po- 
larity. Connect to the other side of the tapped 
grid/plate tuning coil?. 

How does this little 40-meter MOPA trans- 
mitter work? For sure I can’t bust my way 
through DX pileups! However, many of my con- 
tacts have quite surprised that such a simple rig 
produces a Q5 note. The experienced QRPers 
are not at all surprised that my 640 mW output 
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can produce a 599 signal their end. So far only 
one OO report (an atta-boy) and no QSL or SWL 
cards saying I was heard on 20 or 15 meters! 
Hopefully this article has enticed you to build 
your own 160-, 80-, or even 40-meter ’29 QSO 
Party rig. Remember, you don’t have to be a rocket 
scientist or graduate engineer to build a pre-1930 
rig. Besides, there were very, very few rocket sci- 
entists in the 1920s. Have fun, and be safe! 
(continued on page 47) 


PARTS LIST 


Transmitter 

c 0.01 uf, 500 VDC 
Rg 100 ohm, 1/2 watt 
Rg 100k, 1/2 watt 
Rg2 22k, 1/2 watt 


RFC (2 used) 600 uH 


RFCg 1 2’2mH 
RFCg2 2'’2mH 
Rp 47 ohm, 1/2 watt 


Tuning Coils and Variable Capacitors 

Lose 2° OD coil form, approx 16'4 turns, 2" coil length, 
#14 solid copper wire, center tapped for B1 (V1 
plate voltage), and tapped about three turns from 
one end for amplifier grid input. Cyconnects to 
the top of the opposite end. 

Lamp Same as Lo. but no taps - 

Lant Approx 4’ turns of multe #20 solid copper 
wire close-wound on 1°4" OD form. Slides inside 
Lamp (see Fig. 5). 

Goce 100, pF air variable—about 50 pF used 

Camp Same as Cocc 

Cant 650 pF air variable—about 300 pF used 

Cy _ 10 pF piston type—about 6 pF used 


Power Supply 


Rps Choose to establish a “key up” VR tube current 
of about 30 ma. After assembly, measure volt- 
age drop across resistor and compute required 
wattage by computing V2/R. Increase wattage 
of resistor if needed. 

Rp1 and Rp2 Choose to reduce transformer secondary 
voltage as required. For receiving tubes, 5-watt 
resistors may be adequate. Check using V2/R. 

R147 ohms, 1 watt (2 used) 

Ck1 0.01 uf, 500 VDC 

Ck2 0.47 uf, 250 VDC 

Cp1 0.01 uf, 1kV 

VR1_ 0D3/VR150 

Cvr 0.001 uf, 500 VDC 

VR2 OD3/VR150 


If possible, choose a transformer whose secondary 
voltage is just a little higher than required. This mini- 
mizes the resistance needed to reduce the secondary 
voltage. See text. 


Fuse all transformer primary windings with a slow — 


blow fuse rated at no more than twice the loaded 
transformer’s primary current. 
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BY D.K. OWENS 


AN INEXPENSIVE ELECTROMETER 


n electrometer is a very high input resis- 
At voltmeter which draws virtually no 

current from the circuit being measured. 
Electrometers are useful for measuring voltages 
in very high impedance circuits where ordinary 
digital voltmeters (DVMs) and vacuum tube volt- 
meters (VT VMs) with the usual 10-11 megohm 
input resistance will alter voltages being mea- 
sured, such as the potentials on tube grids. 

In the past, electrometers were designed with 
tubes. The input was usually to a floating grid. 
Although receiving tubes such as the 6AKS5 could 
be used (1), specially-designed electrometer 
tubes were more common. Achieving stability 
was difficult, and plate and filament power had to 
be supplied. 

The instrument described below has an input 
resistance of 1100 megohms (1.1Gohms). It uses 
utility-grade operational amplifiers, has a built-in 
meter, and can be constructed for less than $50. 
It is completely self-contained and uses three 9V 
batteries for power. The secret lies in the use of a 
JFET input op amp. 

The LF13741 or LF351 device has an input re- 
sistance of approximately 10!2 ohms and requires 
input currents of only 20-50 pA for operation. 
These characteristics permit the use of very large 
resistors in series with the op amp input. Al- 
though this meter does not have the almost infi- 
nite input resistance of a true electrometer, it is 
still 100X higher than any DVM or VT VM. 

If one considers just the 1.1Gohm input resis- 
tor, the current drawn from the circuit under test 
at 20V is only 0.018 uA. 


The Circuit 


The circuit is shown in Figure 1. Although an 
LF13741 is shown as the input amplifier, an 
LF351 works just as well. Output from the 
LF13741 is further amplified by a common, 
cheap, LM741, the workhorse of op amps. The 
LM741 output voltage flows through a lkohm 
load resistor and is read by the digital panel meter 
(DPM). This voltage is linearly proportional to 
the input voltage. 

Temperature stability was a concern. These 
are not low-drift, expensive instrumentation op 


amps, so the output current was kept low to min- 
imize heating. The voltage range was fixed at 
20V maximum. 

The DPM specified (see sources below) comes 
with full instructions. It is factory-set for 200mV 
full scale, but can be set to other ranges by sol- 
dering resistors to terminals on the back. The po- 
sition of the decimal point can be set with jumpers 
and was set for two decimal places. The DPM 
also features auto-polarity. The instrument was 
left at the 200mV factory setting. Thus a 200mV 
output voltage from the LM741 results in a cur- 
rent of 200uA through the 1kohm output resistor, 
and the condition of low op amp current is met. 

There are only three adjustments. A 10-turn 
lkohm trimpot is used as the “COARSE ZERO” 
control, utilizing the zero provisions on the 
LF13741 op amp. The “CAL.” control is a 10- 
turn 2kohm trimpot used to vary the gain of the 
LM741 op amp. Fine calibration control is ob- 
tained by making this resistor only a part of the 
total feedback resistor. Both these trimpots are 
screw adjusted and are accessible through holes 
in the meter case. 

The 300-ohm “ZERO” control is a front panel 
control utilizing the zero provisions on the 
LM741 op amp. Again this control was made a 
small portion of the total zeroing resistance for 
fine control. Its range is approximately +0.5V for 
the resistance values shown. 


Construction 


The meter was built ina 5" x 4" x 3" Bud steel 
cabinet I found at a swap meet. It can also be 
built in a plastic box of the kind sold at Radio 
Shack. A picture of the meter is shown as Figure 
2. All parts were mounted on a PC board which 
was laid out and etched for the purpose. Being 
one-of-a-kind, no board plan is available. In any 
event, the builder will want to design his own 
board to fit his case. 

The trimpots should be mounted so that their 
adjusting screws can be reached through match- 
ing holes in the case. This makes it unnecessary 
to open the case except for infrequent battery re- 
placement. 

The DPM must have its own battery; it cannot 
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The circuit of the Electrometer. 


use a common supply. The three batteries are 
held in a sheet-metal bracket on the back cover 
of the cabinet. The “ON-OFF” switch was a 3- 
pole 2-position rotary wafer switch. High quality 
alkaline batteries should be used. 

Note that there are two inputs. One is a probe 
input directly to the 1Gohm resistor and the other 
has a 100Mohm series resistor. The latter input 
is for ordinary test leads. The probe is made by 
installing another 100Mohm series resistor in an 
ordinary test probe. This isolates the circuit 
under test from the test lead wiring so that tuned 
circuits such as oscillator grids can be measured 
without disturbance. The 100megohm resistors 
should be 1% tolerance for agreement between 
the probe and test lead inputs. A source for these 
unusually high-value resistors is given below. 

The input terminals were made from banana 
jacks mounted on Steatite standoff insulators 
which happened to be in the junk box. Good in- 
sulation is critical. Standard nylon banana jacks 
take up moisture. They may not be adequate on 
a metal case, but are probably OK on a plastic 
case. 

Parts values were determined by trial and 
error in most cases and are not critical. 5% toler- 
ance is acceptable for all except the 100Mohm 
resistors since the meter is going to be calibrated 


anyway. 


Initial Setup and Calibration 


Install the batteries observing proper polarity 
and turn the meter on. Any zero drift occurs in 
the first 5 minutes, so allow the unit to stabilize 
for that time. Connect the 1.1Gohm input termi- 
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nal to the common terminal with a short jumper 
wire. Set the “ZERO” panel control to midpoint 
and adjust the “COARSE ZERO” trimpot until 
the meter reads 0.00V. Connect two fresh 9V 
batteries in series to provide a stable voltage near 
full-scale and measure the voltage with an accu- 


The completed instrument in its Bud Steel cabinet. 
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rate meter, preferably a DVM. 
Then connect the batteries to 
the 1.1Gohm input of the elec- 
trometer and adjust the “CAL.” 
trimpot to give the same reading 
as the DVM. This completes the 
setup routine. 

Declining or unequal battery 
voltage affects the zeroing, not 
the calibration. After setting up 
the meter as above, a reference 
voltage was measured. The bat- 
teries for the op amps were re- 
placed with a +5V supply. It 
was necessary to adjust the 
“COARSE ZERO” trimpot to 
bring the zero adjustment within the range of the 
“ZERO” panel control. When properly zeroed, 
the reference voltage read the same as with +9V 
power. No recalibration was necessary. 

Next, the meter was powered with -5V, +12V. 
After adjusting the zero as before, the same ref- 
erence voltage was indicated. Identical results 
were obtained with +5V, -12V power. Deterio- 
rating batteries will cause an inability to zero the 
meter within the range of the “ZERO” panel con- 
trol. This indicates the need to change batteries. 


Variations 


There are many construction possibilities. The 
variation shown in Figure 3 was built by Dan 
Merz (Richland, WA) from the basic circuit. Be- 
cause his work sometimes requires measuring 
voltages higher than 20V, he chose not to install a 
DPM. He uses his DVM to measure the voltage 
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Dan Merz’s version of the Electrometer. 


across the 1kohm output resistor. For voltages up 
to 20V he uses the 200mV range. The 2V range 
enables him to measure voltages up to 200V. 

With 200V input, the voltage at the LM741 
output will be 2V and the current through the 
lkohm output resistor will be 2mA. Any con- 
cern about thermal stability at this current seems 
to be unfounded because Dan reported no prob- 
lems with linearity, calibration or stability. He 
used an LF351 for both amplifiers and reported 
satisfactory operation. 

The built-in meter could be retained and 20V 
and 200V ranges provided by splitting the 
Ikohm output load resistor into 900ohm and 
100ohm resistors in series to make a voltage di- 
vider. Switching the DPM input between the 
LM741 pin 6 output and the junction of the 2 re- 
sistors would give 20V and 200V ranges. 

(continued on page 51) 


40 METER TRANSMITTER, continued from page 44 


REFERENCES 

(1) F. J. Lotito, “A 1920s Crystal Controlled 
MOPA Xmtr,” The OTB, Vol 41 No. 3, Au- 
gust 2000, pages 28-31, and 34. 
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FOOTNOTES 

1 Actually, the cathode current is the sum of 
the DC grid and plate currents when using 
triodes. (When using tetrodes, beam power 
tetrodes or pentodes, the DC cathode current 
also includes the DC screen and suppressor 
grid currents, as applicable.) 

2 Remember, one of the factors driving the evo- 
lution of transmitter design was the increasing 
need to minimize spurious and harmonic 
emissions. The simple tuned circuits and un- 
shielded designs could not meet this need. 
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3 Be careful when using crystal control and tri- 
odes. You can permanently damage a crystal 
using a low-mu triode at high plate voltages! 

4 | found that tying the tube’s filaments into 
the keying circuit minimizes the possibility 
of causing a filament-to-cathode short when 
using indirect heated cathode tubes for cath- 
ode keyed stages. 

5 A common enough “opposite effect” is 
when we want a controlled regenerative am- 
plifier stage, such as regenerative detector or 
“Q” multiplier stage. After building the de- 
vice we find the stage won’t oscillate, or the 
amplifier tuning will not get narrow and 
peak. Here the problem is the feedback 
winding is the wrong polarity. The solution 
is to reverse the connections at the feedback 
winding. 
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BY CHARLES C. KIRSTEN 


THE WESTON 697 VOM:A 1930S 
CUTTING-EDGE DESIGN 
PART 1 — BASIC CONSTRUCTION 


Introduction 


n 1937-38, I was an eager teenager doing after 
| school radio repair work in a retail radio shop 

on Long Island. I was allowed to work with 
any of the shop instruments that were not in use. 
My favorite diagnostic meter was a neat little 
Weston Model 697 Volt-Ohm-Milliammeter. 
This meter, wholly encased in molded Bakelite, 
proved to be not only conveniently small and well 
insulated, but very rugged, and highly accurate. 

Often, I would place the meter right inside the 
radio chassis being tested, on top of “hot” trans- 
former terminals or high voltage tube socket con- 
nections. This would place the meter in a conve- 
nient viewing position while its seamless Bake- 
lite case protected me from shock. 

Though its number of measurement ranges (0 
to 7.5, 15, 150, and 750 Volts AC/DC; 0 to 7.5, 
& 75 Ma DC; and 0 to 5,000, & 500,000 Ohms) 
was limited, they were very well chosen. There 
was always a range that was appropriate to suit 
my needs. After many years of using different 
meters, my regard for the little Weston 697 Volt- 
Ohm-Milliammeter still remains high. 

On at least two occasions, I saw my employer 
accidentally pull the Model 697 off the bench by 
its test leads. There would be a three-foot drop 
onto the bare concrete floor followed by a sick- 
ening thud. Each time, he merely picked up the 
meter, put it back on the bench, and resumed his 
work. Since I frequently used the same meter, I 
can attest that the instrument remained respon- 
sive, accurate, and unbroken after each fall. 

On several other occasions, I slammed the 
meter needle hard against the end of the scale by 
witlessly putting the test prods across hundreds of 
volts while they were plugged into one of the low 
voltage ranges. After each of these traumas, my 
juvenile panic turned first to relief, then slowly to 
wonder, as I verified that the meter was undam- 
aged. From these experiences, and in spite of its 
relatively low sensitivity of 1,000 ohms-per-volt, 
I came to view the compact little Weston 697 as 


the premier example of a good integrated design 
for a radio serviceman’s test meter. 

Not until many years later, having acquired 
some great meters, including a Weston 697 of 
my own, did I have the time, and technical re- 
sources, to identify the unseen designs that make 
the 697 such a rugged and precise performer. 
This article will focus on them, including fea- 
tures which may appear casual or even careless 
but are actually inspired engineering solutions to 
the problems of seventy years ago. 

Dr. Edward Weston, the manufacturing com- 
pany’s founder, was 20 years old when he came 
to the U.S. from England in 1870 with a new 
medical degree and an incredibly inventive mind. 
By 1883, he had been granted over 130 U.S. 
patents related to dynamos, electroplating, arc 
lights, incandescent filament lamps, and electri- 
cal instrumentation. In that same year, the Brook- 
lyn Bridge had its gala opening with lighting by 
Weston, who had competed with the Edison 
Company of New York to win the contract. 

By 1886, Weston had developed the first 
portable D’Arsonval moving coil type electric 
meter. By 1888 he had patented the alloy Man- 
ganin (#381,305) and the portable, moving coil 
meter (#392,387) (1). He had also formed the 
Weston Electrical Instrument Co. With this her- 
itage, it’s obvious that the Weston 697 Volt Ohm 
Meter design of 1934 had to have been refined 
from the designs of long line of Weston quality 
instruments. 


Construction 


Case Details.The case of the Weston 697 is 
high-pressure injection molded of the finest 
thermo-setting phenol-formaldehyde, as supplied 
by the close-by Bakelite Corporation (2). It is 
formulated for low moisture absorption, maxi- 
mum electrical insulation, a black mirror finish. 
The case is baked in the mold for complete poly- 
merization, which gives maximum strength, frac- 
ture resistance, and dimensional stability. 


7626 CLOUDY BAY CT., RANCHO CUCAMONGA, CA 91739 
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The test pin jacks are precision-machined 
and nickel-plated brass, fabricated by We- 
ston. These are screwed into threaded “blind” 
wells in the back of the front panel, leaving 
only small holes in the molded Bakelite face 
for insertion of the insulated test lead tips. 
The meter housing and bezel are seamlessly 
molded integral with the front panel, and the 
glass meter face is perforated only by the 
meter zero adjustment screw. 

The only metal controls on the outside of 
the meter are the handles of the two H&H 
toggle switches, which are completely elec- 
trically isolated. All circuit parts including 
the 4.5 V ohmmeter battery (originally a 
Burgess 5360, Eveready 781, or Military 
Type BA-31) are attached to the back of the 
front panel and totally enclosed by the back 
housing. 

The housing is itself is a seamless Bakelite 
box, It is held in place by four screws that 
pass through the front panel and screw into 
threaded metal inserts. 

Moving Coil and Pointer. The D’ Arson- 
val type moving coil meter movement, made 
by Weston, rivals the quality of the best jew- 
eled chronometers (3). The moving coil is 
layer-wound on a precision aluminum bob- 
bin. The bobbin is balanced and pivoted on 
two ground, hardened steel points turning in 
sapphire cup bearings, just like the escape- 
ment wheel of a fine Swiss watch. But unlike 
a watch escapement wheel, which must have 
a relatively large and stable moment of iner- 
tia, the mass of the meter coil and its moment 
of inertia are reduced to the minimum 
possible. 

Even the meter pointer, made of hollow, 
hardened aluminum tubing, is designed for 
stiffness with minimum weight. The low coil 
and pointer mass ease the strain on the jew- 
eled pivots during translational shock, or vi- 
bration. The aluminum coil bobbin, acting 
like a shorted electrical turn in the meter’s 
magnetic field, reacts against any quick rota- 
tional forces on the coil, and gives “dead 
beat” damping of the coil and pointer (4). 

The method of compensating for the vari- 
ation of resistance with temperature of the 
copper wire in the moving coil of D’ Arsonval 
meters has been detailed by two Weston en- 
gineers (5). This “Swinburne method” of op- 
timizing the energy left to the coil for deflec- 
tion is one of the most sophisticated of the 
hidden design features of the Weston 697. 

The detailed calculations are formidable, 
but it is shown that the compensation is ef- 
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Front and interior views of the Weston 697. The 4'2- 
volt battery shown is the original style used, but is 
no longer available. 
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fected by a resistors of selected value and tem- 
perature coefficient—one in series with the coil 
and another in parallel with the combination. 
Weston publications show both leadership in, 
and dedication to, the compensation of tempera- 
ture effects on accuracy. 

Since both the sensitivity of the meter and the 
magnetic damping action are directly related to 
the intensity of the magnetic field, Weston de- 
veloped a high remanance, tungsten-iron, high 
cobalt alloy permanent magnet (6) and paired it 
with a precision-machined coil-gap structure of 
permalloy, giving a uniform, intense magnetic 
field in the moving coil gap. 

Due to the careful attention to coil mass and 
the magnetic field structure, the moving coil and 
pointer of the 697 VOM have excellent magnetic 
damping protection against violent mechanical 
or electrical “slams.” This in spite of the fact that 
the Weston 697 magnets of 1934 predated the 
markedly superior Alnico (aluminum/ 
nickel/cobalt) (7) and, 40 years later, the Samar- 
ium “super-magnets.” 

Spiral Springs. Every D’Arsonval meter is a 
“spring scale,” which “weighs” the torque ex- 
erted by the electrical current as it flows through 
a coil in a strong magnetic field. The two spiral 
springs carry the current into and out of the mov- 
ing coil and also provide the calibrated spring 
force to do the actual “weighing.” They must be 
made to close tolerances so that, as a pair, they 
will perform the measuring function with linear- 
ity, precision, and repeatability. They also must 
be immune to changes in position, temperature, 
gravity, magnetic fields, and humidity. 

The Weston spiral meter springs are clones of 
the beryllium-phosphor-bronze escapement 
springs developed for use in watches. The two 
springs spiral in opposite directions, canceling 
the thermal expansion effects of each one (8). 
By the use of movable rotational anchors, the 
springs are made to oppose each other so that the 
rest position of the meter pointer, and the dis- 
placement “spring-rate” may be precisely ad- 
justed to match the calibration of the meter. This 
is clearly explained in the Radiotron Designer's 
Handbook (9). The Handbook also states: 

“Moving coil instruments indicate the average 
current. They are most satisfactory when used 
for DC measurements, but when used on recti- 
fied AC the deflection indicates the average 
value of the current.” 

In other words, a D’Arsonval meter does not 
give an rms (power equivalent) reading on 
rapidly fluctuating DC currents, but simply av- 
erages out the current’s electro-magnetic effect. 
If not compensated, as is done in the Weston 
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Weston 697 meter face. Note special 7.5-volt AC 
scale (see text). 


697, a rectified sine wave current of 1.0 mA rms 
would give only 0.9 of the full scale deflection 
which is given by 1.0 mA of DC current (10). 

The Meter Scales. To obtain full-scale de- 
flection from the averaged rectified sine wave 
current, the 697 meter movement was selected to 
be more sensitive than required for the DC cur- 
rents. This basic meter (0.664 mA DC full scale) 
is matched with an Ayrton shunt of 186 Ohms. 
That gives exactly full scale deflection on the 
averaged 90% current from the rectifier with a 
1.0 mA rms AC input. To use the same meter 
scales for DC measurements, the meter sensitiv- 
ity is reduced by switching the DC input to a tap 
on the Ayrton ring shunt which gives exactly full 
scale deflection on 1.0 mA DC Thus the same 
meter scales are usable and accurate for both DC 
and AC on all but the lowest 7.5 Volt AC range. 

The non-linear resistance of the 1934 copper 
oxide rectifier (11) causes meter mid-scale 
“droop” on low voltage ranges, where the recti- 
fier resistance becomes a large factor in the volt- 
age multiplier resistance. The error is unimpor- 
tant on all high voltage ranges, but is directly ad- 
dressed with a special meter scale for use only on 
the 7.5 Volt AC range. 

The Precision Resistors. To avoid wire-stress 
variations in resistance, Weston resistors are 
loosely wound with cotton covered wire on bob- 
bins impregnated with beeswax. The wire, a low 
coefficient of resistance-to-temperature-change 
alloy of nickel, copper, iron, and manganese 
called Maganin (12), was invented by Dr. Edward 
Weston in 1886. Many comparative tests, cover- 
ing decades of observation, has proven that the 
ceresin wax impregnation is a superior method of 
stabilizing the resistance of Manganin resistors 
subject to varying humidity (13). 
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The resistors are wound non-inductively; i.e. 
the wire is doubled back on itself, so that any in- 
ductive effect in the first half of the winding is 
canceled by the reversed inductive effect in the 
latter half of the winding. This assures that the 
resistors offer pure resistance on both AC and 
DC current measurements. 

Because of the permanently connected non-in- 
ductive Ayrton shunt across the finely wound 
moving coil of the meter, any suddenly applied 
overvoltage spike is mostly bypassed through the 
shunt, saving the high impedance meter coil from 
destructive overloads. The meter coil is also 
“shorted” by the shunt, aiding the magnetic damp- 
ing action of the “shorted turn” aluminum bobbin, 
in protecting the meter from needle “slams.” 
These protective effects are of great importance. 

The second and final part of this article, deal- 
ing with the circuitry of the Weston 697, will ap- 
pear in the next issue. 
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ELECTROMETER, continued from page 47 


If ranges are switched, the resistors should be 
1% tolerance to preserve calibration between 
ranges. For convenience in reading, the DPM 
decimal point can also be switched. Additional 
parts would be the 900S and 100S resistors and a 
DPDT toggle switch. 
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ON THE INTERNET 


EDITED BY CHUCK SCHWARK, 3108 COLFAX ST., EVANSTON, IL 60201 


PLEASE INCLUDE SASE FOR REPLY. E-MAIL: caschwark@aol.com 


Horns, Loudspeakers and 
Headphones on the Web 


couple of columns ago, I discussed mi- 

crophones on the Web. Well, this time, 

I have offerings dealing with the oppo- 
site end of the “radio chain.” Surprisingly, the 
invention of the loud- 
speaker can be traced 
back to experiments 
and patents of the 
mid-1870s. Of course, 
the commercial appli- 
cations came later. 


These instruments 
for converting alter- 
nating electrical cur- 
rents into audible 
sound waves can 
have varied physical forms. They can be large, 
small, utilitarian, totally hidden from view or 
supremely elegant looking. They all have their 
place and function and are represented herewith. 


Loudspeaker History — Steven E. Schoenherr 
http://history.acusd.edu/gen/recording/ 
loudspeaker.html 

Well-documented timeline tracing the develop- 
ment of electro-acoustical devices, inventors and 
designs. 


The Antique Radio Forum Speaker Gallery 
http://antiqueradios.com/gallery/view_album.php 
?set_albumName=Speakers&page=1 

Pages of pictures of horns and loudspeakers of 
all makes and models submitted by member col- 
lectors and restorers. 


Sparkmuseum — John D. Jenkins 
http://www.sparkmuseum.com/HORNS.HTM 

A "virtual" radio and scientific instruments mu- 
seum displaying John’s collection over the past 
35+ years. Items include early wireless, radio, 
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scientific and other electrical items. 


Vintage Headphone Museum Gallery — Scott 
Balderston 
http://members.aol.com/oldradjo/gallery.html 
Nice gallery showing the large variety of “cans” 
used for crystal sets and early vintage radios. 
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James B. Lansing History 

http://www. audioheritage. Ripe vr ey 
history.htm 

Histories related to the legacy and heritage of 
James B. Lansing and documenting the history of 
JBL and its founder. 


The Radiola Guy — “Sonny” Clutter 
http://www.radiolaguy.com/Showcase/Gallery- 
ConeSpkr.htm 

The Horn and Cone-Speaker sections of the 
Radiola Guy’s spectacular showcase on-line mu- 
seum and gallery tours. Large pictures on this site 
really do the equipment justice. 
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We record the passing of the following AWA members with deep regret. 


ALTON H. BOWMAN, W2ZUX, 92, (10-29- 
05), was a communications engineer and dis- 
patcher with the New York State Police Depart- 
ment for twenty years. He also worked for 
WHAM(AM) in Rochester and was involved with 
Civil Defense during WWII. Bowman, a resident 
of Canandaigua, NY, was a volunteer at the 
A.W.A. Electronic Communications Museum. 


ROBERT C. DENNISON, W2HBE, 84, (9-27- 
05) of Westmont, NJ was an electrical engineer at 
RCA (TV terminal equipment) and during WWII 
served in the U.S. Navy as a radar officer on a de- 
stroyer in the South Pacific. Dennison, whose in- 
terest in amateur radio began while in junior high 
school, enjoyed building old-time equipment and 
contributed many articles to The Old Timer’s Bul- 
letin (now the AWA Journal), OST and Electric 
Radio. Note: See “Bob Dennison, W2HBE, De- 
signer, Builder and Writer” by John Dilks, 
K2TON, in OST, July 2005, pages 83-54—cg. 
(Thanks to Arnold G. Wilson, N2EZ.) 


EDISON DE FRIETAS, PY2AOE, 76, (11-13- 
- 05) was an industrial electronics engineer and 
_ worked at several companies including broadcast- 
ing stations Radio Tupy, ZYB7, and Radio Difu- 
sora, ZYB8, assembling their transmitters. In 1950 
he started his own company, Politron Ltda, a man- 
— ufacturer of high frequency equipment for indus- 
- trial applications. As a youth of 14 Frietas began 
_ fabricating crystal sets and later became an amateur 
radio historian (vacuum tubes and radar equip- 
ment) and established several antique radio exhibi- 
tions in different parts of Brazil. He was also en- 
gaged in organizing a comprehensive Brazilian pri- 
vate museum on the history of radio. Frietas, who 
_ participated at several AWA conferences, was still 
_ managing his company in Sao Paulo and restoring 
— radios at time of death. 

_ (Thanks to Carlos Fazano) 


MILLARD J. “HOAGY” HOAGLAND, 
~ W2SHN, 96, (11-11-05) became interested in radio 
_ when he listened to KDKA, shortly after it began 
_ broadcasting, on a one tube home-built radio. In 
_ 1925 he went to work for the General Electric 
_ Company in Schenectady where he assembled and 


tested Radiola 20s, 25s and 104s. He joined the — 
staff of NYSEG, an upstate New York energy 
supplier, in 1928 and retired in 1971 as their Chief _ 
Field Meter Tester. Hoagy, who received his am- — 
ateur radio license in 1934, was the Net Control — 
Station for the AWA 3867 kHz net (M-W-F) for | 
ten years and in 1999 received AWA’s Presi- _ 
dent’s Award “For His Constant Involvement — 
over the Years with AWA Nets, and for His Uni- | 
fying Activities on Behalf of the AWA.” | 
Hoagland was a resident of Dreyden, NY. | 
(Thanks to Thomas O. Bohlander, WA3KLR; 
Douglas S. Crompton, WA3DSP and William B. | 
Fizette, W2DGB) 


WILLIAM N. PLIMPTON, W2IXH, 86, was a : 
resident of Wellsboro, PA. S 


WILLIAM F. SCHAAL, 76, K2YGF, (4-14-05) _ 
lived in Oneida, NY. : 


EDWARD P. SMITH, WS8JYY, 87, (4-16-05) of | 
Stafford, NY was an electrical engineer at the Ohio _ 
Brass Company. He earned his amateur radio li- — 
cense (W9OPN) in 1933 when he was 15. Smith | 
was a regular participant in the AWA 1929 QSO | 
parties. He was a life member of the American _ 
Radio Relay League, Inc. and the Quarter Century _ 
Wireless Association, Inc. 


MIKE TWOSE, (10-05) resided in Toronto, — 
Canada and was a contributor to Aeon: A Journal — 
of Myth, Science and Ancient History. 


JOHN USCINOWSKI, KE20 (ex W2JMR), 90 — 
(10-19-05) of Easton, NY was employed as an — 
electrical engineer at General Precision Laborato- — 
ries in Pleasantville, NY and as a cable inspector at _ 
Phelps Dodge Company plant in Yonkers, NY. Us- _ 
cinowaki also was a teaching assistant in the elec- _ 
trical engineering departments of Rensselaer Poly- _ 
technic Institute in Troy, NY and the Bronx Com- | 
munity College in the Bronx, NY. He became a © 
licensed radio amateur in 1932 and had a life-long — 
interest in collecting and repairing antique radios. — 
A licensed pilot, Uscinowski was a member of the — 
Civil Air Patrol. (Thanks to Mark A. Anderson, — 
N2TWW.) - 


| Please submit all information about members who have become Silent Keys to Charles S. Griffen, | 
_ WIGYR, 1225 New Britain Avenue, West Hartford, CT 06110-2405. 
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TELEVISION 


EDITED BY RICHARD BREWSTER, 145 LITTLE PECONIC BAY ROAD, 
CUTCHOGUE, NY 11935 PLEASE INCLUDE SASE FOR REPLY. 


Experimental Facsimile at the 1928 
Madison Square Garden Radio Show 


ack some years ago, when I was living in 

Pittsburgh, PA, I would often take little 

trips around the area searching out antique 
radios. One Saturday found me in the North Hills 
of greater Pittsburgh. I had made a couple of calls 
and located collectors in the area who had some 
odds and ends for sale. How often these searches 
turned out to be wild goose chases! 

But not this time! It seems that one of the col- 
lectors had a really unusual item. It was an actual 
5 by 8 inch experimental fax that had been sent 
and received during the Radio Show at the 
“new” Madison Square Garden in New York 
City in October 1928! Incidentally, according to 
the December 1928 issue of Radio News, over 
250,000 people had attended that event. 

Amazingly, later that same afternoon, a short 
drive took me to the home of a fellow who had 
some magazines for sale. One of the Radio 
Broadcast magazines (November 1928) that I 
purchased from him had a photo-article about the 
facsimile machine used during the same show! 

The caption accompanying the photo explains 
that, “This photo-radio receiver was demon- 
strated by the Westinghouse Electric and Manu- 
facturing Company for the first time in the New : 
Madison Square Garden, New York, during the = Dr. Vladimir Zworykin with the experimental fax 
week of the radio show.” transmitter. 

But that is not the end of the 
story. While perusing the May 
1993 issue of JEEE Spectrum, | 
came upon a letter to the editor 
from retired Westinghouse en- 
gineer Cyril J. Veinott. In it, 


prompted by an earlier article 
on the subject, Veinott ex- 
plained how he had helped to 
develop a 1928 Westinghouse 
fax machine. 

I contacted Mr. Veinott, send- 
ing along a copy of the photo 
which appeared in the 1928 
magazine. He responded ex- 
plaining, “There is not the slight- 


This picture wastransmitted by the Facsimile Transmitter developed oy 


Dr. V. Zworykin in the Research Laboratory of the Westinghouse Electric 

Manufacturing Company. Time of transmission is less than one minute, ¢ 

by wire or by radio. — 
The original is placed on a cylinder of the transmitter shown on the left 


_The reproduction is outlined directly on photographic paper on a similar cy 


ser of the receiver shown on the right. 


_ The device is suitable for broadcasting pictures, news reports, for col 
cial facsimile telegram transmission, etc. : - 
The picture was transmitted during the Radio Show in the presence of 


Address eer’. 


est doubt: that machine is the Experimental fax transmitted and received at the 1928 Madison 
one I worked on. As youcansee Square Garden Radio Show. 
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the cylinder looks for all the 
world like a Dictaphone cylin- 
der. I don’t recognize the 
young man in the photo. An 
[associate named] Iams 
worked with Dr. Vladimir 
Zworykin and me. That could 
be him in the picture.” (In fact, 
Harley Iams joined Westing- 
house in 1927 as a student en- 
gineer and worked closely with 
Zworykin for many years.) 
NOTE: Due to space limita- 
tions, this picture was not in- 
cluded with the article—mfe. 
Veinott’s letter to Spectrum 
explained that he was work- 
ing with Dr. Zworykin in 
1928, developing the special 
drive system that rotated both 
the sending and receiving 
drums at the same speed. He 
pointed out that, “Dr. 
Zworykin did not want to use 
ac synchronous motors for he 
wanted to be able to use his 
system independently of com- 
mercial ac power.” 
According to Veinott, Dr. 
Zworykin “...wrapped the 
page to be to sent on a drum 
about the size of the wax cylin- 
ders used on old dictating ma- 
chines. A photoelectric head 
scanned the rotating drum 
while being moved along the 
axis of the cylinder by the lead 
screw of the Dictaphone. On 
the receiving set, a sheet of pho- 
tographic printing paper was 
wrapped about a similar drum. A modulated neon 
light was focused on the receiving drum. As the 
drum rotated, while being moved transversely with 
the Dictaphone lead screw, the picture was painted 
on the sensitized paper. Of course, both drums ro- 
tated in darkness, especially the receiving drum.” 
Dr. Zworykin described this system in detail in 
the March 1929 Proceedings of The Institute of 
Radio Engineers in a paper titled, “Facsimile Pic- 
ture Transmission.” He explained that, unlike the 
systems presently in use, his design, “...does not 
require a special preparation of the original, and 
the receiver records the copy directly on the pho- 
tographic paper. The synchronizing and framing 
have also been simplified. Automatic starting de- 
vices obviate the use of any complicated scheme.” 
And yet, notes Zworkin, “...It is capable of trans- 
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The 1928 experimental fax receiver. 


& 


My own RCA Model 1145 shortwave receiver. It may have been used 
to pick up fax transmissions at the Radio Show. 


mitting a 5 in. by 8 in. picture in either black and 
white or half-tone in 48 seconds.” 

Amazingly, many years ago, I acquired from 
a retired Westinghouse research lab technician 
the RCA Model AR 1145 Shortwave Receiver 
supposedly used in this experimental setup! Mr. 
Veinott noted that apparently the system was 
never produced commercially. 


REFERENCES 


Radio Broadcast, November 1928 
IEEE Spectrum, May 1993 
Zworykin, Pioneer of Television by Albert 


Abramson 
Proceedings of the IRE, March 1929 
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NEW BOOKS 


AND LITERATURE 


DAVID W. KRAEUTER, 506 E. WHEELING ST., WASHINGTON PA 15301. E-MAIL: kraeuter@earthlink.net. 


PLEASE INCLUDE SASE FOR REPLY. 


Books to be reviewed in this column should be sent directly to David Kraeuter at the address above. 
After review, all such books become a permanent part of The AWA Library, which is part of The 
AWA Electronic Communication Museum and is available to members for browsing and research. 


Great Feuds in Technology: 

Ten of the Liveliest Disputes Ever 

By Hal Hellman. Published 2004 by John Wiley 
& Sons, Inc., 201-748-6011, www.wiley.com, 6'/ 
x 9/4 inches, 248 pages, hardcover, $24.95. 

I found this book captivating, and I assume that 
anyone with a lively interest in the lively history of 
technology would also. In ten concise chapters 
Hellman dispassionately lays out the case made 
for each player in priority disputes, patent disputes, 
and just plain old personality conflicts. Readers 
can root for their favorite opponent (or victim) in 
essays on the Luddites v. the Industrial Revolu- 
tion, Davy v. Stephenson (miner’s safety lamp), 
Henry Ford v. George Selden and the Association 
of Licensed Automobile Manufacturers (ALAM), 
the Wright brothers v. Curtiss et alia, Rickover v. 
Zumwalt “‘and Just about Everyone Else.” There 
are also chapters on major disgruntlements in the 
human genome and biotech worlds. 

But most AWAers will want to read the chap- 
ter on Morse v. Charles Jackson and Joseph 
Henry in the fight over the invention of the elec- 
tric telegraph. Morse may have won this battle, 
but it was only at the cost of a years-long strug- 
gle which generated bitterness, particularly be- 
tween Morse and Henry. 

There is an essay on Edison v. Westinghouse, 
or the “AC/DC War.” Many animals lost their 
lives as a result of this War when two of Edi- 
son’s associates—Harold P. Brown and Arthur 
E. Kennelly (of Kennelly-Heaviside layer 
fame)—demonstrated the dangerous properties 
of AC by staging public executions. The victims 
of deliberate electrocution escalated from dogs 
and cats to horses and, ultimately, to human be- 
ings. (See Mark Essig, Edison and the Electric 
Chair, 2003). Edison, however, decidedly did 
not win the AC/DC War, though Hellman states: 
“Direct current is in use today for equipment that 
may have been installed as late as the 1920s and 
continues to operate.” 

Lastly, as a prime example of winning the bat- 
tle but losing the war, there are 20 pages on the 
battle between Sarnoff and Farnsworth, whom 
Hellman calls “The Fathers of Television.” Was 
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Farnsworth robbed by RCA in this great priority 
fight? You be the judge. (Many argue for John L. 
Baird as television’s inventor, but he gets short 
shrift in this essay). 

Hellman is also the author of Great Feuds in 
Science and Great Feuds in Medicine. 


¢o¢% 4 


Early Tube Development at GE 

By Henry Schroeder and William C. White. Writ- 
ten in 1929; published 2005 by Tube Collectors 
Association, Inc. PO Box 636, Ashland, OR 
97520, www.tubecollectorsassociation.org. 
Special Publication No. 10. Softcover. See price 
information below. 

We sometimes like to think that four-pin tubes 
from the 1920s just always were. Furthermore 
we like to think that they are exactly as they 
should be. Neither of these statements is true, of 
course, and Schroeder and White show why in 
these 38 pages written by two who were there at 
the time. A mini-history is given for each of the 
two-dozen or so tubes covered, and these often 
include information as to why the tube was made 
as it was. 

The work of Irving Langmuir shines through 
this essay, and deservedly so. His series of in- 
ventions and insights ushered in the age of the 
thoriated-tungsten filament. 

TCA has added a few dozen tube photographs 
to this essay, plus an appendix on Albert Hull’s 
AC-operated kenopliotron, which was in opera- 
tion as early as 1923. This publication makes a 
nice companion to Robert Millard’s Collector’s 
Vacuum Tube Handbook (see OTB August 2001, 
paws 

Pricing: free to TCA subscribers. Here things 
get a little complicated, so I quote directly from 
the editor: “...they buy the 2005 back-issues 
packet for $18, which also gives ’em the CD- 
and-booklet combo on Tyne’s 1964 tube talk 
[see OTB February 2004, p. 45], plus six great is- 
sues of ‘Tube Collector’ [and SP No. 10]. Of 
course, they can always join up for 2006 for an 
additional $20. (The figures are $23 and $25 re- 
spectively outside N. America).” 
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EQUIPMENT RESTORATION 


EDITED BY KEN OWENS, 478 SYCAMORE DR., CIRCLEVILLE, OH 43113 


radiowd1 1@yahoo.com 


PLEASE SEND CORRESPONDENCE DIRECTLY TO THE ABOVE ADDRESS, 


INCLUDING SASE FOR REPLY. 


Odd Fuse Strategy—Crosley Book 


Condenser Adjustment—Useful Jeweler’s Tools 


the question posed by Len Aquilino in the 

last column of why appliances contain fuses 
or thermal links which are impossible, or very dif- 
ficult, to access for replacement. The consensus 
was that the purpose is to prevent the appliance 
from overheating and possibly causing a fire. 
They are not intended to protect components in the 
appliance. This practice goes against our thinking 
when we install fuses in antique radios to protect 
the power transformer. 


Te: was considerable reader response to 


ful tip: As a collector of the old battery-op- 

erated Crosley radios using the composi- 
tion “book” type tuning condenser, I have found 
that most of them are out of adjustment, i.e.- 180 
degree travel of the tuning dial does not tune the 
condenser over its full-range or its full range is ob- 
tained with less than 180 degrees of dial travel. 

To check for proper adjustment, rotate the dial 
knob clockwise until the condenser is just closed 
with light pressure on the knob, observe the dial 
indication, and now rotate the dial knob counter- 
clockwise until the condenser is at its maximum 
opening. The rotation between these two points 
should be 180 degrees. If these two points are not 
180 degrees apart, then use the following proce- 
dure to correct the adjustment. 

There is a metal plate on the movable con- 
denser plate that has the tuning cam resting against 
it. Locate the round head machine screw with the 
locking nut (has a spring loop under it) on one end 
of this plate. By adjusting this screw, the metal 
plate can be moved closer or further away from 
the condenser plate. Loosen the locking screw, 
and either: (1) decrease the angle by adjusting the 
plate away from the condenser movable plate, or 
(2) increase the angle by adjusting the plate to- 
ward the movable condenser plate. When the ad- 
justment is correct, be sure to re-tighten the lock- 
ing nut without disturbing it. 

When the tuning condenser is adjusted properly, 
recheck the setting of the tuning knob. When the 
condenser is closed the knob should indicate 100, 
and when full open, it should be at zero. 


Le Upton (Salt Lake City) sends this use- 
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watch and clock makers have developed 

over the years some very convenient hand 
tools for working with small items. The tools de- 
scribed herein are primarily for either holding, 
cleaning, or oiling small parts. Some of these items 
are especially applicable to working with the old 
telegraph items such as keys and relays. 

Pegwood. Pegwood is a very simple multi-use 
tool. It is nothing more than piece of round orange 
wood of specified diameter, cut to about 6" in 
length. It is typically available in 2, 3, 4, and 6 mm 
diameters, usually sold in bundles of 24 pieces, 
and is relatively inexpensive. 

Some of its basic uses are scraping finished sur- 
faces, cleaning small holes, polishing small areas, 
etc. If you are a bit careful in its use, it will not 
scratch either finishes or polished surfaces. 

When the end is cut at an angle like a wood 
chisel, it makes a very nice small scraper. I have 
used it on radio cabinets for such things as popping 
off small pieces of paint, cleaning old polish and 
debris that has built up in the crevices, cleaning 
chassis surfaces in tight areas, etc. 

The end can be filed to any shape required to 
maneuver a small piece of rag or steel wool for 
cleaning in corners. Also, a small piece of chamois 
can be used on the end for polishing. If the end is 
appropriately shaped, it can be used for cleaning 
the bearing holes in telegraph items. 

Pin Vises. These are tools that look like a small 
drill chuck mounted on a hollow handle 3-4" to 4" 
long. They typically come in sets of four and will 
handle from the smallest part up to about 46" diam- 
eter. They are great for holding machine screws and 
other small items while cleaning and/or polishing 
them. With the hollow handle, they will hold a piece 
of round rod stock while a small part is being 
made—which then can be cut off from the rod stock. 

Oilers. The oiling of watches and clocks is very 
critical work because it requires that a controlled 
amount of oil be precisely placed. This work is 
done with an “oiler.” This tool usually takes the 
form of a small rod with one end flattened to hold 
the oil and the other mounted in a handle. 

(continued on page 69) 


L«= also sends the following useful tips: The 
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KEY AND TELEGRAPH 


EDITED BY JOHN CASALE, W2NI, 35 PICKERING LANE, TROY, NY 12180, casalejj@yahoo.com 


PLEASE INCLUDE SASE FOR REPLY. © 2005, }. CASALE 


The Omnigraph Instruments 


By David R. Pennes, M.D. 

2059 E. Wyndham Hill Dr. NE, Apt. 303 
Grand Rapids, MI 49505-6358 
dpennes@hotmail.com 


Dave Pennes, WA3LKN, provides us with an in- 
teresting article about the unique Morse practice 
sets produced by the Omnigraph Manufacturing 
Company. —W2NI 


variety of commercially made practice in- 
struments available to them over the years. 

Such devices included simple sounder/key learn- 
ers’ sets, mechanical sounders that simulated the 
sound of a working sounder, perforated tape de- 
vices such as the Instructograph, as well as 78 
rpm and, later, audiotapes and 33/4 rpm records. 
Among the most unusual practice devices were 
those manufactured by The Omnigraph Manufac- 
turing Company in New York City between 
1900! and 19312. As well as can be determined, 
the Omnigraph Mfg. Co. never produced anything 
other than Morse code practice devices. The com- 
pany advertised in numerous telegraph, radio, and 
electrical publications of the day and listed several 
different New York City addresses. Their prod- 
ucts were also marketed by major retailers in- 


Si learning Morse code have had a 


Fig. 1. At left, a typical disc from a multidisc instrument 
marked 9-0 (see text). Transcription of its Continental code 
message reads: “SEE SILAS FLA HEY ABOUT 5 AND 35 SIG 
W LEE.” At right, typical disc (marked “6”) used on a single 
disc instrument. Transcription of its American Morse message 
reads: “HR STMH FM NEW YORK 21 TO ADH YES SIG 


LH.” 
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cluding Sears and Roebuck, J. H. Bunnell & Co., 
Manhattan Electric Supply Company (MESCO), 
and Wholesale Radio Service Company.3 

The company manufactured a number of in- 
struments of varying complexity, all of which 
had rotating aluminum discs with Morse code 
characters incised into the edges of the discs as 
raised teeth. As the disc rotated, a tracking stylus 
was displaced by the raised teeth, allowing an 
electrical contact to make and break a circuit, 
thus producing the Morse code characters. The 
instruments varied only in the number of the 
discs that could be stacked and whether the discs 
were turned by a hand crank or a clockwork 
motor. 

It is uncertain exactly what portions of the in- 
struments were actually made at the Omnigraph 
factory itself. The wooden bases, the rotating 
platter, and the aluminum discs may be all that 
the company actually produced. Accessories 
produced by other manufacturers were offered. 
A student could purchase the Omnigraph instru- 
ment alone or, for a few dollars more, could ob- 
tain a package that included a battery, sounder or 
buzzer, wire, and a straight key. 

The Omnigraph Mfg. Co. advertised or pro- 
duced at least 15 models of telegraph learning 
devices. It should be noted that a number of the 
devices are known only by their ad- 
vertisements. The instruments were 
mounted on wooden bases, which 
on most models measured 5" x 
10'4". Many, but not all, instru- 
ments bore a company identifica- 
tion label applied to the wooden 
base. Some of these were decals; 
others were metal tags attached by 
small pins. The company also sup- 
plied Omnigraphs to other organi- 
zations who affixed their own 
names to the instruments. These in- 
cluded the National Wireless Insti- 
tute of New York City and A.W. 
Gamage Ltd. of London, England. 
Most Omnigraphs have the notation 
Patented or Pat. embossed into the 
wooden bases. A c. 1910 Omni- 
graph catalogue has a diagram of a 
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Fig. 2. 
Omnigraph transmitter — 
with a key and sounder known 
as the “Omnigraph” Learners Set. 
(Hand crank not shown). 


No. 5 instrument bearing the patent date Oct. 25, 
1903. The author has encountered only one ex- 
ample with a specific patent date, a 5-disc in- 
strument with the date Oct. 23, 1904. (Charles E. 
Chinnock of Brooklyn, N.Y., was granted a 
patent for the “Omnigraph” Learner’s Set on 
October 25, 1903. A year later [October 25, 
1904], he received a patent for the “The Omni- 
graph No.2 Improved. ”—J. Casale) 

The Omnigraph company used at least three 
different types of discs. A fourth type appeared 
in an advertisement but has never been seen by 
the author. The discs were all 3/4" in diameter 
and were either 42" or 6" thick. The thinner 
discs, used on the single-disc instruments, had a 
single central hole for the spindle. The thicker 
ones were used on the multi-disc instruments 
and had alignment holes in addition to the central 
spindle hole (Fig. 1). The thicker discs could be 
used on the single disc instruments but the thin- 
ner discs were physically incompatible with 
multi-disc mechanism, which required the sec- 
ond alignment hole. 

Close inspection of the discs suggests that 
they were manufactured by a process similar to 
the duplication of keys. This would produce a 
disc with closer dimensional tolerances than if it 
were stamped from a die. 

Discs were available for both American 
Morse and Continental code. The number of 
characters on any individual disc varied from 12 
to 36, with the lower number of characters al- 
lowing for slower code speed in the beginning 
lessons and the closer spaced characters for more 
advanced lessons (1). The speed of rotation of 
the discs was user modifiable, of course, allow- 
ing further control of sending speed. 

Code was sent using the “Farnsworth 
Method,” meaning that the individual Morse 
code characters were uniform in dot and dash 
length and spacing with slower code speeds 
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achieved simply allowing more time between in- 

dividual characters. Practice sessions included 

code groups, random characters, numbers, 
punctuation, and short messages. 

Discs that were used on multidise in- 
struments (5- or 15-disc models) were 
designated with an alphanumeric 
numbering system consisting of a 
number followed by a letter between 
A and O accounting for the 15 discs in 

the series (2). Other discs were desig- 

nated simply by number. A set of 15 discs 
exists that is labeled A through O with no 
number designation. 

It is not known with certainty, but it is sus- 
pected, that the discs for single-disc instruments 
bore numbers only whereas the discs for instru- 
ments employing multiple stacked discs bore the 
alphanumeric designations. Alphanumeric discs 
are known up the “9” series, but it is not known 
if more than 9 sets of discs exist. The lowest- 
numbered series of discs (series 1 and 2 for ex- 
ample) had simple code groups whereas the 
highest-numbered series (8 and 9) had more 
complex messages including numbers and punc- 
tuation characters. 

Nine alphanumerically labeled sets of 15 discs 
may exist for both Morse and Continental code 
for a total of 135 discs for each code. The high- 
est numbered-only disc encountered by the au- 
thor is “19,” so apparently at least that many 
exist. The only way to tell Morse from Conti- 
nental discs is to inspect the discs visually, look- 
ing for the characteristic Morse characters that 
were distinct from those in the Continental code. 

Additional discs could be obtained from Omn- 
igraph at modest cost. The company also permit- 
ted students to exchange their discs for different 
ones for a 2-cent per disc postage and handling 
fee. If a student ordered extra discs for a 5 disc in- 
strument, it is suspected that the he would receive 
the next set of discs in the 15-disc sequence. 

Transcription of discs has shown that some 
have been mislabeled. I know of a “7-L” disc 
that is the same as a “7-I” disc in my own col- 
lection. I also have several alphanumeric discs 
with the letter crossed out and another letter 
stamped next to it as a correction. Another disc 
has its letter designation applied upside down. 
Such inconsistent and erroneous labeling of 
discs suggests that the process was not auto- 
mated, and that human errors were not rare. 

The author’s own experience and reports from 
other collectors indicate that most discs encoun- 
tered are the thicker ones used in the multidisc 
instruments. The six thin discs in the author’s 
possession are all American Morse. 
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battery, wire, and a learner’s manual. 


Another feature of some of the Omnigraphs is 
their use of a spring-driven windup clock motor. 
An interesting adaptation is the use of a flying- 
ball governor mechanism to maintain constant 
speed in the face of a marked increase in the in- 
stantaneous loading, as when the stylus tracking 
mechanism moved from one disc to a higher disc 
in a stack. In reality, the sending speed slowed as 
the tracking stylus moved to a higher disc, and 
frequently would flub the first character on the 
higher disc. 

As the stylus descended the stack of discs, it 
would frequently skip the adjacent disc and track 
to a lower one. This may have been caused by 
wear on the cam mechanism. The clock motors 
on different instruments varied  pcppacpegns 
slightly in design over the years 
but all had the flying ball gover- 
nor and a friction speed control 
mechanism. 

An experienced clock repair- 
man has commented that the 
clock motor resembles a Seth 
Thomas clock mechanism of the 
era with the addition of the gover- 
nor, and that most likely Seth 
Thomas provided the clock drives 
for the Omnigraph. The motor 
mainspring is still readily avail- 
able as an off-the-shelf item from 
clock repair parts sources and can 
easily be installed as a replace- 
ment on existing instruments. 
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Fig. 3. The “Omnigraph No. 2 Junior” was reported to be the 
most popular model sold. A buzzer was included in the purchase 
price of $12.50; for $14 the device came with a key and sounder, 


The simplest Omnigraph device 
consisted of a single disc mounted 
on a platter which was rotated by 
use of a hand crank. Advertise- 
ments in 1909 listed this model as 
“The Omnigraph Transmitter No. 
1.” The single disc supplied with 
the instrument had American 
Morse characters which sent the 
statement: JOHN QUICKLY EX- 
TEMPORIZED FIVE TOW 
BAGS, which incorporates all 26 
letters of the alphabet into one sen- 
tence. No numerals or punctuation 
were included. 

An instruction booklet “How To 
Become An Excellent Operator” 
was included with purchase of the 
device. Additional discs could be 
purchased for 5 cents each. The 
same device on a larger base was 
identified as “The Omnigraph #3” 
inac. 1910 catalog. 

The company offered a device 
similar to the simplest Omnigraph, but fitted 
with an inexpensive sounder and key identical to 
those in a J.H. Bunnell “Morse Learners’ Outfit” 
advertised in the 1900 Bunnell Catalogue. These 
instruments were undoubtedly supplied to Omn- 
igraph by Bunnell (Fig. 2). 

There was no separate model number for this 
instrument device, and it was regarded as a ver- 
sion of “The Omnigraph Transmitter No. 1.” A 
1903 MESCO catalogue listed it as the “Omni- 
graph Learner’s Set.” A press release in the April 
16, 1901 issue of The Telegraph Age described 
this set as simply “The Omnigraph” and sug- 
gested that it might have been the first instru- 
ment produced by the company. 
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Fig. 4. Compact 5-disc Omnigraph with integral key and buzzer 
made for the New York Wireless Institute. (Photo courtesy of Mr. 
Lynn Burlingame N7CFO). 
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A 5-disc model was designated the “Omni- 
graph No. 2 Junior” in the 1924 J.H. Bunnell cat- 
alogue. This model (Fig. 3) was probably the 
most popular one (1), and incorporated the clock 
motor, a stack of 5 discs, and a cam mechanism 
to move the stylus from one disc to the next 
higher disc. When the stylus arrived at the high- 
est disc, it would travel down the stack again 
from the highest disc to the lowest disc and then 
ascend again. An adjustable mechanism allowed 
the user to decide whether to play the entire disc 
before moving to the next disc in the stack, or to 
play a segment of the disc before moving to the 
adjacent disc. 

The entire disc or 1/5, 2/5, 3/5, 4/5 segments 
could be played before moving on to the next 
disc. By allowing less than a full disc to play be- 
fore moving to the next disc, the user could cre- 
ate non-repeating messages much longer than 
the sum of all of the characters on the 5 discs. 
This ingenious pseudo-random character gener- 
ator design would allow continued playing of 
different 2/5 disc segments for many, many hun- 
dreds of characters before repeating the message. 

The 1914 and 1919 U.S. Department of Com- 
merce rulebooks stated that commercial and am- 
ateur radio license examinees undergo a code 
test and that it “will be conducted by means of 
the Omnigraph or other automatic instrument 
wherever possible”(1). Omnigraph produced a 
compact 5-disc model with a key and buzzer for 
the New York Wireless Institute, a correspon- 
dence school. (Fig. 4) Advertisements for the 
school also mention an on-site ‘post graduate’ 
course at 258 Broadway. Of note, the Vibroplex 
Company was located directly across the street 
at 253 Broadway during 1910-1920 making it 
convenient for students to purchase bugs. An 
Omnigraph catalogue c. 1930 listed Vibroplex 
bugs for sale including the models #4 “Blue 
Racer” for wire work and the #6 “Lightning 
Bug” for wireless work. 

A fifteen-disc model was listed in company 
advertisements as “The No. 2 Omnigraph.” It in- 
corporated the same driver motor as the other 
models, but with a more elaborate cam mecha- 
nism for changing the discs. A version of this 
model advertised in 1909 as “The Omnigraph 
No. 2 Improved” used a battery-powered motor 
and rheostat in lieu of the wind-up motor. An 
elongated drive belt connected the drive shaft of 
the electric motor to the rotating platter. 

A total of 60 discs was included with this 
model. At $10.00, this amounted to nearly a 
week’s wages for a typical worker in 1909. A 
slightly different version of this instrument with 
a different design cam mechanism also allowed 
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for hand cranking. 

The demise of the company and its unique in- 
struments was undoubtedly related in part to the 
superior capabilities of perforated tape devices 
such as the Instructograph. As dazzling as Omn- 
igraphs were to watch in use, they were finicky 
and temperamental instruments. The multi-disc 
Omnigraph devices, although ingenious in de- 
sign, allowed for, at best, pseudo-random code 
generation, limiting overall utility. Although 
company advertisements boasted a 45 minute 
running time on a single winding, a properly 
functioning and adjusted instrument would begin 
to slow noticeably after about 20 minutes(3). 


FOOTNOTES 


= 


An Omnigraph catalogue c. 1930 listed the 
company as ‘Established 1900’. The first Om- 
nigraph advertisement the author could locate 
was from a J.H. Bunnell catalogue from 1900. 


2 No advertisements for Omnigraphs were 
found after 1931 suggesting this year for the 
demise of the company. 


3 Numerous radio and electrical publications 
and equipment. Catalogues from 1900-1931 
were employed as reference materials and are 
too numerous to mention individually. 
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RADIO REPRODUCERS 


EDITED BY DAVE CROCKER, 35 SANTUIT POND RD., #4B, MASHPEE, MA 02649 


PLEASE INCLUDE SASE FOR REPLY. 


Horn Speaker Manufacturers — Part 2 


listing of every horn speaker known to 
exist up through 1925, appeared in the Oc- 
tober, 2005 issue of The AWA Journal. It was 
compiled using data assembled by Floyd Paul 
and me. Ads from many radio publications of 
the era were consulted. I know that no such list 


pi: 1 of this column, which is devoted to a 


is without error and I may have 
left out some more obscure 
brands. 

So, if you can add any information to this list- 
ing, please feel welcome to do so. Additional in- 
stallments of the list will apprear in future issues 
of The Journal. 


Manufacturer 


Callophone Co. 
Cambridge Sanitary Mfg. 
Cannon & Miller Co. 
Carls, M. J. 


Chanson 

Chicago Signal Co. 
Clapp-Eastham Co. 
Claravox, Inc. 

Cleartone Radio Co. 
Compressed Wood Corp. 


Connecticut Instrument Co. 
Consco Electric Co. 


Console Master speaker Co. 


Cook (Bennett Co.) 

Cory, Chas. & son 

Cos. Rad. Ap. Co. 
Crosley Radio Corp. 
Crucet Mfg. Co. 
Curtis-Ledger Fixture Co. 


Custeloid Co., Inc 
Davenport-Hickory Corp. 
Davis, James M. Co. 
Davis, Richard T., Inc. 


Dayton Fan & Motor Co. 
De Clyne, Emil 

DeForest Radio Co. 
Dexter Metal Mfg. Co. 
Dictograph Products Corp. 


Dietzen Inc. 

Donnell, L.H. Mfg. Co. 
Doolittle Radio Corp. 
Dotson-Hiebert Co. 
Dual Loud Speaker Co. 
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“Model Name and Number 


*““Horn Shape 


R1202 — 
Kirk —— 
Camco (F) SN 
Golden Bear 100, 200, 
300, 600, 800 R 
GN 
Temple O 
Electro-Amplipone (M) SN 
S-4 — 
Cleartone (W) Cro 
804 (CW), 806 (CW), 807 (CW), 
10, 21, Madera (CW) GN, SN, U 
CriIrcee (fF) SN 
Consco (F) GN 
(W) CC 
Auditorium (C), CE, CF, CFPC U 
Coryphone Masterphone (M) SN 
Magfon (W) C 
Lamp (W) Th 
Invisible speaker (W), 
Cremona Midget (W), 
Jr. (W), DeLuxe (W) Cc 
Puratoan (CL) Can 
Armstrong C 
Majestic D, RN, CN SN 
Vogue 10, (PW), 13, 
Ortholian (W, PW) C 
Day-Fan (W) C 
DeClyne (PW) SN 
300 (M) GN 
GN 
Portable, (HR, M), 
Upright, (HR), 
Dictogrand, (W), Motor, (M) GN, SN 
JR-65 (F) GN 
Spirola (W) Cc 
Audimax, Amplifone (W) G 
Dotson (W) C 
Charmitone J-10 (F) GN, SN 
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Manufacturer 


Dual Tool Co. 

Duro Metal Products Co. 
Echo Radio Co. 

Edelman, P.E. Mfg. 
Electrical Products Mfg. Co. 
Electrical Industries 

Mfg. Co., Inc. 

Empire United Hat Block Co. 
Ever Hot Mfg. Co. 
Exceltone Radio Sales Co. 
Fairfax Radio Co. 

Federal Telephone & 
Telegraph Co. 


Fiber Products Co. 
Filterspeaker Sales 
Finch Radio Mfg. Co. 
Firth Radio Corp. 


Florentine Art Productions, Inc. 


Fox Mfg. Co. 
Freed-Eisemann Radio Corp. 
Freshman, Chas. Co. Inc. 
Frevan Corp. 

Frost, Herbert H. 

Puller, P.H..Co. 

G and G Radio Co. 

Gale Radio Labs. 

Gemco Mfg. Co. 


General Radio Corp. 
Globe Phone Mfg. Co. 
Golden Gate Brass Co. 


Gottschalk Electric & Mfg. Co. 


Graef and Tredartin 
Granolite Art Products Co. 


Grassman, Peter Co. 
Great American Radio Co. 
Grigsby-Grunow-Hinds Co. 


Grimes 

Guarantee Specialty Mfg. Co. 
Hall and Wells, Inc. 
Halliwell Electric Co., Inc. 
Hamburg Brothers 

Hardscog Mfg. Co. 

Hartford Metal Products Co. 
Hart and Hegeman Mfg. Co. 
Hartman Electrical Mfg. Co. 
Hawley 

Herald Electric Co., Inc. 
Himmer, Vitalis 
Holtzer-Cabot Electric Co. 
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“Model Name and Number 


1,1R() 

Jr. (M), 2 (M), 3 (M), 4 (B) 
Echo (CM) 

Multitone (M) 

Dymac 101 (F) 


Ultra Model L (M) 


Ye Wall Art Picture Speaker 
Excell (M, W) 
Fairfax Master (HR) 


Pleiophone (M), 180 (M), 
Salon (W) 

Fibertone (F) 

3 CW (CW) 

Clarion (M) 

Vocaloud (PW), Nerl 
Voice From the Sky (C) 
Fox (W kit) 

FE-50 (W) 

Master (HR) 

Frevan Lamp Speaker (silk) 
Musette 10B (B), 12S, 13M 
375 (W) 

Speak-O-Lamp (M) 
Towncrier (CM) 

Trutone 20 (M), 25 (M), 

26 (M), 26R (M), 27 (M) 


Geraco (W) same as Music Master 


Globe (F) 

(M) 

(CL) 

Graefone (CM) 

1 (PW), 2 (PW), 3 (PW), 
X (M), B (M), M (PW) 
(M) 

Milo Supreme (CL) 

Baby Grand (CL), 

Home Concert (CL) 
WG-10 (CL), WG-20 (CL), 
WG-40 (CL), WG-50 (TS) 
Supertone (HR) 

Supreme 7 

Fultone 

Halliwell (F) 

Pennsylvania A (F), AA, G 
2440 (F) 

Arion, Supertone, Lyric (M) 
After Dinner Speaker (HR) 
Hartman (W) 


Herald (M), B (F) 
Vitalitone (W) 
Universal 112 (PW), 
National 114 (F) 


*“Horn Shape 


M 
GN 
U 
SN 
SN 


S 
Non 
O 
7 


cvyvasewmoxuc 


SN 


(continued on page 69) 
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CLASSIFIED ADS 


Old-time ads are free to members collecting and restoring equipment for personal 
use. The AWA Journal classified ads are also available for browsing in the “AWA 
, Jourrnal On Line Edition” on our Internet Web site (www.antiquewireless.org). 
Please observe the following: (1) include as SASE if acknowledgement is de- 
sired; (2) material must be more than 25 years old and related to electronic 
communications; (3) give your full name, address and zip code; (4) repeats 
require another notice (we are not organized to repeat automatically); (5) the 
AWA is not responsible for any transaction; (6) we retain the right to reduce an ad’s size if over seven lines; 
(7) AWA does not accept commercial advertising in this column; and (8) closing date is six weeks prior to first 
day of month of issue. Ads received after that time will be held for the following issue. Mail all ads to: 
RICHARD RANSLEY, P.O. BOX 41, SODUS, NY 14551 or email to richardransley@mac.com. 


In order to give members wider distribution for their ads, our classified section has been made avail- 
able for all to read on the AWA Web site (www.antiquewireless.org). And in order to increase the num- 
ber and variety of the ads in the section, we also now offer free postings to non members. But with this 
more public exposure of our classified section inevitably comes some increased danger of contact with 
dishonest buyers and sellers. Be careful! In a very common fraud, a prospective buyer will offer to send 
the seller a check for a generous amount of money and to arrange for packing and shipping the item. 
The seller is to pay the packer/shipper, deduct his own fee, and return the balance of the money to the ~ 


buyer. Don’t allow your item to leave your hands until you are certain the check will clear! 


SELL/TRADE—BC/SW TUBE RADIOS 


Grunow teledial console radio, complete and in good 
condition, however the sound now fades slowly as the 
set warms up, $325.; Delco table model, wraparound 
grill with tuning eye, in good condition, $70. E-mail 
for photos. Patrick Anderson, 932 Southgate Ave., 
Daly City, CA 94015 Email:rapide49@hotmail.com 


Guild roll-top stereo radio desk in good shape and 
plays but may need cap work. Needs to be picked up. 
$225 or trade for crystal set or early battery set. Mike 
Crain, NSVWN, 3 Hillside Ave., Harveys Lake, PA 
18618 (570) 639-2794 after 5:30 PM to 9 E-mail: 
akradiko@juno.com 


Admiral 960-8T table radio; Philco 42-355 table 
radio; EMUD Record Senior 60 table radio; Zenith 
10S669 console. John Zima, 1360 Reed Road, 
Churchville, NY 14428 (585) 293-3023 E-mail: 
jfz_rhy@yahoo.com 


SELL/TRADE—GENERAL 


RCA Model 100 speaker, $75.; Lektophone cone 
speaker, $75.; 1938 Sparton 738 “Selectime,” $250.; 
Capehart SW portable Model 88P66BNL, $125.; 
Heathkit AJ-32 tuner & AA100 stereo amp, $300 for 
both. Jerry Talbott, 4403 Birdhaven Loop, Newberg, 
OR 97132 (503) 538-4041 E-mail: vinradio@ 
easystreet.com 


SELL/TRADE—LITERATURE 
The Setmakers, book on the history of British radio 


and TV industry, new, $35.; Riders CRT book, $20.; 
Tektronix schematic books (2) rare, $35. for both.; 
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Tektronix Calculator (circular slide rule style) 1961, 


with manual and like new, $25. Jerry Talbott, 4403 
Birdhaven Loop, Newberg, OR 97132 (503) 538- 
4041 E-mail: vinradio@easystreet.com 


OSTs from the 1930s into the 1980s. Send SASE for 
contents pages. Specify subjects, years and months 
wanted. One dollar and up plus postage. Charles Gra- 
ham, W1HFI, 4 Fieldwood Drive, Bedford Hills, NY 
10507 (914) 666-4523 


SELL/TRADE—PARTS 


Eight Command set IF transformers, $5.; Two Marco 
vernier dials, and four small knobs, $10.; Ten UV tube 
sockets, $15.; four 3" panel meters, $8.; Three brown 
AK dials, $15.; Two black AK dials, $10.; Eight Plug- 
inB & W coils, 160 to 10 meters with a Hammond 100 
pF variable cap. $10.; Cannonball (Dixie) phones, $12.; 
Three National Velvet Vernier dials, $30.; Swedish 
American phones, $35.; National ACN Dial, $50.; 
Brandes Phones (made in Canada), $25.; Jackson 
Vernier Dial, $10.; Forty-five 4, 5, 6 and 8 pin wafer 
sockets, $10.; 2" square Simpson | ma meter, 
$5. Prices are in U.S. dollars plus shipping. Robert 
MacIntyre, 522 Burrin Ave., Winnipeg, MB, Canada 
R2V 1G6 E-mail: robertmacintyre@ aol.com 


The following capacitors are for sale at $5 ea. plus 
postage: (2) Solar 10 uF, 600V; (1) Solar 4 uF, SO0V; 
(1) Solar 2 uF, 1000V; (2) Solar 4 uF, 1000V; (2) CD 
5 uF, 600V; (2) CD 8 uF, 1000V; (1) CD 2 uF, 
1500V; (4) GE 2 uF, 1000V; (2) Aerovox 2 uF, 500V. 
William Beckett, 6 Wax Myrtle Lane, Hilton Head, 
SC 29926 


Four-section variable capacitor, 250 pF per section, 
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11%" L X54" W X 4" D with a %o" dia. shaft on ball 
bearings front only, $25. Weighs 12’4 Ib. Want specs 
for a Kenyon filament transformer, Model S$11465. 
Bill Beckett, 6 Wax Myrtle Lane, Hilton Head Island, 
SC 29926 


Zenith 10S669 chassis, antenna and speaker; RCA 
66BX chassis (RC-1040A) and speaker; Admiral 
(Continental Radio & TV) 7C64 chassis; Zenith 
9H081 wavemagnet antenna and speaker #49CZ580; 
RCA RC-610A chassis and speaker; Atwater Kent 
Model 55C chassis; Zenith Trans-Oceanic 600 chas- 
sis (6T40Z) and wavemagnet; Stromberg Carlson 
AWP-8 chassis and speaker; RCA Radiola 60 cabi- 
net; Westinghouse WR-6 cabinet. John Zima, 1360 
Reed Rd., Churchville, NY 14428 (585) 293-3023 E- 
mail: jfz_rhy@ yahoo.com 


SELL/TRADE—TEST GEAR 


Conar Model 255 solid state oscilloscope; Conar 
Model 682 TV Pattern generator; Conar Model 212 
VTVM; Superior Instruments TV-11 tube tester; Su- 
perior Instruments Model 777 “set checker” tube 
tester/ VT VM; SECO Model GCT-5 Grid circuit 
tester. John Zima, 1360 Reed Road, Churchville, NY 
14428 (585) 293-3023 E-mail: jfz_rhy@yahoo.com 


SELL/TRADE TUBES/TRANSISTORS 


Western Electric WE-417A, NIB; 7JP4 picture tube. 
John Zima, 1360 Reed Road, Churchville, NY 14428 
(585) 293-3023 E-mail: jfz_rhy@ yahoo.com 


WANTED—COMMUNICATIONS GEAR 


National NTX/NTE transmitter, any price or condi- 
tion, for personal use in my vintage station. Also in- 
terested in any older National gear and National parts. 
Also looking for an SW-S5 and high quality homebrew 
rack CW or FONE transmitters using 1920s-1940s 
tube line up. Will pick up in New England, or arrange 
shipping if outside of area. Bruce Howes, 10 Ox 
Horn Road, Wiscasset, ME 04578; (207) 882-9969 or 
E-mail: wlujr@arrl.net 


WANTED—GENERAL 


United Wireless and Marconi transmitting helix and 
oscillation transformers and other United and Mar- 
coni wireless gear/parts. Buy outright or have wireless 
gear and scanning disk TV gear to trade. Rich 
Groshong, 3725 McGowan Blvd., Marion, IA 52302 
(319) 377-3144 E-mail: groshong@ cedar-rapids.net 


Wilcox Gay A-17 and any other round radios. Also 
want a Beetle plastic Sonora TW-49. Need four de- 
canters and one glass for the “Pla-Pal Penthouse” 
Poker Radios ca 1935. Also wanted for the Brown 
Airite Desk set Radio the Writing set A-10 unit and 
the Clock A-12 unit. Joseph DiCaro, 4155 Lastrada 
Heights, Mississauga, Ontario, Canada, LSC-3V1 E- 
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mail: decoradio@primus.ca or phone (905) 848-7759 


Two-wire line cord with molded female socket for a 
GR 1801 VTVM (ca 1946). Bob Lindsay, 829 Pavil- 
lion Place, Ashland, OR 97520 (541) 201-0005 E- 
mail: boblindsay@jeffnet.org 


Information, parts and literature wanted for a General 
Radio Type 384 oscillator made in the early 1920s. This 
unit had plug-in coils similar to the type 584 which was 
made in 1929 or so, and the coils were stored on top of 
the oscillator. Any info would be appreciated. Michael 
Crain, N3VWN, 3 Hillside Ave., Harveys Lake, PA 
18618 (570) 639-2794 after 5:30 p.m. to 9 p.m. E-mail: 
akradio@ juno.com 


WANTED—INFORMATION 


Schematic and data on E.M. Sargent “10-20 Booster,” 
a 1930s non-regenerative preamp. Roger Kuchera, 
K1TG, 270 Tawny Thrush Rd., Naugatuck, CT 06770 
E-mail: rwkuchera@snet.net 


Seeking information on a company named “Radio 
Master Corporation of America” located in Bay City, 
Michigan. Also seeking info on the Model SOT (not 
the 5-T-50) made by that company. It is a five tube 
TRF table radio with built-in speaker. It has three big 
dials and two small dials and cabinet is a “coffin” 
style. Bill Quinn, 649 State Rt. 11, P.O. Box 
21, Molira, NY 12957-0021 E-mail: nanguinn@ 
northnet.org 


Looking for information on a Stromberg Carlson 
Model 67 made in Canada in 1935-36. I can E-mail a 
photo if it would be of help. Robert Bradley, 11 Or- 
chard Dr., Sackville, Nova Scotia, Canada B4E 3B3 


Looking for a schematic for a Zenith AM 5 tube clock 
radio, chassis # SNO2. Jerry Snodgrass, P.O. Box 73, 
Rockport, KY 42369 


WANTED—LITERATURE 


1966 Popular Electronics, all months, but especially 
Sept., Oct., Nov. and Dec. Also looking for 1965 
and 1966 issues of Collector News. Susan Barnett, 
301 S. East, Watson, IL 62473 (217) 536-5596 


Looking for complete set of Sams Photofact MHF 
(Modular Hi-Fi) series and also complete set of 
Sams TR (Tape Recorder) series. Dave Cantelon, 6 
Ferncrest Gate, Scarborough, Ontario, Canada 
MIW 1C2 (416) 502-9128 E-mail: justradios@ 
yahoo.com 


WANTED—PARTS 


Top lid and manual for Hickok 580 (same lid as for 
752), manual for Hickok 121. Carter Elliott, 1460 
Pinedale Rd., Charlottesville, VA 22901 (434) 979 
7383 E-mail: celliott!4@earthlink.net 
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BUSINESS CARD ADS 


Are you offering a product or service of interest to antique radio enthusiasts? Would you like to 
let the world know about the tubes, sets or paper you'd like to acquire? Place a business card in 
this space for the low price of $15.00 and it will seen by over 4,000 hard core devotees of our 
hobby. Purchase a year’s worth of insertions (four issues) for $50.00 and save $10.00 over the 
individual ad pricing. Send us a copy of your business card, or a special typeset ad designed to 
fit our standard space. We can, alternatively, typeset a short message for you (no more than 
eight lines, 50 characters max per line, please). For the time being, there will be no charge for 
typesetting. All ads must be for radio-related items or services and must be paid in advance. 
Send your ads and checks (payable to AWA Museum) to A.W.A. Business Card Ads, 

187 Lighthouse Rd., Hilton, NY 14468. Closing date is six weeks prior to first day of month of 
issue. All advertising income is used to further the conservation work of the A.W.A. 
Electronic Communication Museum. 


ANTIQUE TUBES WANTED 


We buy and sell Collector and 
Pre-Octal Tubes 
See www.fathauer.com for listing or 
for catalog e-mail tubes@qwest.net or call 


George H. Fathauer & Assoc.,LLC ie ipeinee 1 . : 
; Sc cae isit www.saradiomuseum.ore 
123 N. Centennial Way, Ste. 105, Mesa, AZ . iad 


Phone: 480-968-7686 Fax: 480-649-3718 Call 828-299-1276 or 828-298-1847 
Call Toll Free: 877-307-1414 Email: ole77tr@é buncombe.main.nc.us 


Bob’s Antique Radios Antique Electric Radios 


Buy-Sell-Trade Repair, Restore, Buy & Sell 
Quality Capacitors and Vintage table and console radios, phono, Hi-Fi 
Electroly re Aare prices audio, auto radios, crank pronase 
For more Information visit Hear them play again! 
OUST ie Wik geet saa. oi Ra John Hartman ‘P.O. Box 201, Eaton, NH 03832 
Radioantiques .com or Email (603) 447-4821 E-Mail: nmih@hotmail.com 
radiobob1@ aol.com Sales web site: www.radioattic.com/nmth 


Southern ree lec hia n 


Highest quality how-to books! 
Brand new & reprints of classics. 
Early radio, electronics, electricity, 
machines, science & tech! Projects, 
plans, nuts & bolts. Big Catalog! 
http://www.lindsaybks.com 


Phone 480.820 541 on Lindsay Publications 


Fax 480.820.4643 or 800.706.6789 
www.tubesandmore.com PO Box 538 Bradley IL 60915 


info@tubesandmore.com 


6221 S. Maple Avenue Tempe, Arizona 85283 USA sss: 


INTED: MAGNAVOX 
1910s thru early 1930s 
ESTES AUCTIONS 


Specializing in Vintage Radios Aran ]i a : ies 
Ui Radip Appratudl sonics Amplifiers, speakers, tubes, literature, etc. 


www.estesauctions.com 


7404 Ryan Road Phone: (330) 769-4992 Randy Liebermann 703-481-6033 
Medina, Ohio 44256 Fax: (330) 769-4116 1309 Gatesmeadow 


E-mail: estes auctions@aol.com : Reston. VA 20194 apergy@aol cont 
# 5 ve is 
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BUYING 


« Old Radios * TUBES 
* Ham Gear * Microphones 
* Speakers * Arnplifiers 
* Theater Equipment * Repair Shop items 
Recording Studio / Broadcast Station 
Capacitors & Schematics for Tube Radios Outdated Parts / Supplies 
One Item or Entire Collections 
Cail Me 
David and Babylyn Cantelon www.justradios.cam Johnny “Electron John" Carson, Jr. 
6 Ferncrest Gate, Scarborough, justradios@yahoo.com (724) 658-1808 or (724) 736-5093 
Ontario, Canada, MIW 1C2 (416) 502-9128 email: jpcarsone @aci.com 
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SOUTH BAY RADIO 
SINCE 1955 


Repairs to vintage tube equipment meluding 
home receivers, phonographs and auto radios 
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S,# Ul, JOWIedeO Wild HOA OES 


Leonard Aquilina, Jr. 718? Lakeshore Rd. 
(315) 699-7341 Cicero, N.Y. 13039 
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AOE9AESS 
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AOEONely 
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AQEQMEEE C003 
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‘SAVE YOUR RADIO’ 
Modern Radio Laboratories® Soft-Starter 


Since 1932 INRUSH LIMITER 
EXTENDS TUBE LIFE 


GRADUALLY APPLIES POWER 
ae 93 ie ina re Radio Tested Instructions & FRONT PANEL VOLTAGE METER 
ans by Fau eison Imer Osterhoudt with Parts, CONFIRMS UNIF OPERATION SEND CHECK IMO TO: 


Supplies & Kits to support our literature. WL WO MODELS: Zit ELECTRONICS 
; 2 150 WATT MAX LOAD: $34.95 205 BRIGHAM HILL RD. 
Modern Radio Labs® 300. WATT MAX LOAD: $39.95 MILTON, VT 05468 
Catalog $2.00 ppd. P.O. Box 14902 ~-A S/H: $5.00, 1° unit, $2,00 ea, additional unit 
Minneapolis, MN 55414-0902 e-mail or write for more info:bobzimmer@MSN.com 


EQUIPMENT RESTORATION, continued from page 59 


I have made oilers by mounting various size and in the proper amount. 
sewing needles, from small embroidery to large Editor’s Note:Another very useful tool is the 
darning types, with the eye out, into handles made _jeweller’s saw. It looks like a coping saw and uses 
from /4" diameter wood or phenolic. The size used very fine, hardened blades which will cut most 
depends on the amount of oil to be dispensed. metals. The replaceable blades come in a variety 

In use, the needle is dipped into some oil and of fineness. I find 8-0, the finest, to be the most use- 
the oil is transferred to where it is needed. The _ful. This saw is perfect for cutting excess length off 
eye will help hold the oil until the needle is of fine-thread screws because it does not damage 
touched to the item to be oiled, when it will be the threads or leave a burr. 
immediately transferred. This technique assures Be sure to install the blade so that it cuts on the 
that the oil is placed exactly where it is needed = pul/—not the push like an ordinary hacksaw—dko. 


RADIO REPRODUCERS, continued from page 65 


Manufacturer “Model Name and Number ““Horn Shape 
International Radio Corp. Richtone (M) SN, GN 
Inter-Ocean Radio Corp. Woodehorn A (F), B (F), C (F) SN 
Isonic Co. PISS 6s 215; 216 C 


*The following symbols are used in the “Model Name and Number” column to show the material the 
horn is made of: (W) = wood; (F) = fiber; (PW) = pressed wood; (C) = ceramic; (PM) = paper mache. 
(CL) = celluloid; (HR) = hard rubber; (B) = Bakelite; (CM) = cement, etc. 

**The following symbols are used in the “Horn Shape” column to indicate style: 

C = cabinet; CC = console cabinet; MC = mantle clock cabinet; R = re-entry reproducer; M = mega- 
phone; SN = straight neck; GN = gooseneck; CN = c-shape neck; O = multi-turn neck; T = trumpet; 
D = drum; K = cathedral cabinet; P = floor pedestal; TL = table lamp; U = unusual. 
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NOW AVAILABLE FROM THE AWA MUSEUM STORE 


AWA REVIEW VOLUME 18 


This 157-page volume contains five articles covering a wide variety of topics: 

(1) “Motor Buzzer Transmitters,” by Russ Kleinman, Karen Blisard, and A. J. Link 

Low-power motor buzzer-type transmitters were used on board Navy ships around the time of World 
War I, but very little has been written about this technology. The authors have researched the topic care- 
fully and present rare photos of typical equipment of this type. ene ee ee 

(2) “Wireless Specialty Apparatus Nomenclature Gone Awry,” by Eric _ (awa 
Wenaas THE AWA 

Wenaas has uncovered a treasure trove of information about WSA’s early 
years, and among other things, proves beyond any doubt that the “I” that 
usually shows up as the first character in WSA model numbers of early sets 
should actually be a number 1. 

(3) “20th Century Evolution of the Submarine Telegraph,” by Ludwell 
Sibley. 

Volume 17 of the Review contained a comprehensive article by Bill Holly 
about the early history of submarine cables. In this issue, Ludwell Sibley re- 
counts the 20th century technological developments that characterized the 
end of the cable era. 

(4) “ Radio Advertisement and Fashion,” by Barbara Havranek. 

Author Havranek explains why so many early radio ads contained fashionable women. The many dra- 
matic ads reproduced in her article show how radio advertising evolved from the 1920s to the 1950s. 

(5) “Made in Rochester,” by Allan Pellnat. 

Radio buffs know that Stromberg-Carlson was a Rochester-based firm, but Allan Pellnat has uncov- 
ered and documented a surprisingly large number of obscure radio companies based in Rochester, New 
York. 

This volume contains a complete table of contents of previous volumes of the Review and a cumula- 
tive index, indexed by author and by subject/keyword. Price is $15.00 postpaid in U.S. and Canada; else- 
where add $5.00. See order form on back page for availability and prices of previous volumes. 


THE OTB ON CD ROM 5 a 7 

THE OLD TIMER’S BULLETIN | 
These discs run on any PC or Mac system capable of running Acrobat = 
4.0 (free copy included). PCs should have 486 or better processor, 10 
Mb of free hard disc space, MS Windows 95 or 98 or NT 4.0 with ser- 
vice pack 3 or later. 


REVIEW 


Volume | (Contains all issues from January, 1960 - March, 1985) Price: 
$35.95 U.S., postpaid in U.S. and Canada; elsewhere, add $5.00 


Volume 2 (Contains all issues from June, 1985 - November, 1996) Price: $35,95 U.S., post- 
paid in U.S. and Canada; elsewhere, add $5.00 


Volumes | and 2 ordered together Price: $59.95 U.S., postpaid in U.S. : yee 
and Canada; elsewhere, add $5.00 |, panne Een 


‘Telegraph Anthology i 
TELEGRAPH ANTHOLOGY ON CD ROM | : 


Contains every telegraph article ever published through 2004 in The Old ; 
Timer’s Bulletin (now The AWA Journal ) and The AWA Review. In addi- 
tion there are photos from the “lost” Stu Davis Museum collection, an un- — wee 


¢ ‘Lost’ Louise pba Militar eet Key Articte 


published article by Lou Moreau on military keys, and the long-awaited up- nal tn : 
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All profits are used to support the Museum e See back cover for order blank 


date of the Early Telegraph Makers list by Roger Reinke. There are three ways of browsing the con- 
tent of this CD: The chronological list of article titles, a subject index and an author index. Com- 
plied and edited by Prof. Tom Perera, W1TP. Price is $14.95 postpaid in U.S. and Canada; elsewhere 
add $3.00. 


Antique Wireless Asvaviation 


AWA REVIEWS ON CD ROM AWA REVIEW | 


Rar 
ARES 


Now you can acquire these scarce out-of-print volumes for your library. 
Operating requirements same as for OTB CDs above. Volumes 1-5 and 
Volumes 6-10 available on two separate CDs. Price for either CD, 
$19.95 US; both, $35.00, postpaid in US and Canada. Elsewhere, add 
$3.00 per CD. 


NEW RELEASES ON CD 


Back by popular demand is the most popular AWA Review ever produced, The Atwater Kent Story. 
Written by Ralph Williams, and issued as AWA Review #12, it has been long out of print. We now 
offer it to you in compact disc format for convenient display on any PC with Acrobat Reader Ver- 
sion 4.0 or higher.* As a bonus, you’ll receive a printed full-size wall chart showing the progression 
of A-K radio products. Price is $14.95, postage paid in U.S. and Canada; elsewhere, add $5.00. 

Another out-of-print classic, The Hallicrafters Story by Max Dehenseler, HB9ORS, is also back as 
a CD. Max De Henseler was a personal friend of Hallicrafters founder Bill Halligan, and his book pro- 
vides unusual insights into Halligan’s life and early struggles. This well-illustrated book has 245 
pages, a nice index and several handy lists of models and features. The CD can be displayed on any 
PC with Acrobat Reader version 6.0 or higher.* Thanks so much to Max De Henseler for his thought- 
ful gift of publishing rights to the AWA Museum. Price is $14.95, postage paid in U.S. and Canada; 
elsewhere, add $5.00. 

* Acrobat Reader is a free program that can be had via the world-wide-web. 


HANDSOME AWA PIN 


Replaces the far-too-expensive hand-made gold pins of yesteryear. The new 
pin maintains the stylized AWA logo surrounded by a Hertz loop, but adds 
the words “Antique Wireless Association” wrapped around the loop in bright 
gold. Background is dark blue cloisonné and the pin is clutch mounted. 1" in 
diameter. Price: $6.00 US and Canada, elsewhere, add $1.00. 


AWA COFFEE MUG 


Heavy porcelain mug in cobalt blue with yellow-gold AWA lettering 
and logo. good for daily use and dishwasher safe. $9.75 postpaid in US 
and Canada. 


Make checks out to “AWA Museum” and send to Ed Gable, Curator, AWA Museum, 
187 Lighthouse Rd., Hilton, NY 14468. 
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MUSEUM STORE ORDER FORM All items postpaid to U.S. and Canada 


OTB BACK ISSUES Priced at $3.00 each. 20% discount for orders of 6 or more issues; 30% discount for orders oft | 
712 or more. AWA Review issues do not count towards the discount. 


QTY ISSUE QTY ISSUE QTY ISSUE QTY ISSUE QTY ISSUE 
25-4 28-4 31-2 34-4 37-1 
26-1 29-1 31-3 35-1 37-2 
26-2 29-2 31-4 35-2 37-3 
26-3 29-3 32-2 35-3 37-4 
26-4 29-4 32-4 35-4 38-1 
27-1 30-1 33-2 36-1 38-2 
28-1 30-4 33-4 36-2 38-3 
28-2 31-1 34-1 36-3 38-4 
28-3 36-4 


Volumes 39-Current — All Issues Available 


AWA REVIEW Priced as indicated. No quantity discount. 


QTY ISSUE QTY ISSUE QTY ISSUE 
Volume 6 $6.00 Volume 10 $12.00 Volume 15 $14.95 
Volume 7 $6.00 Volume 13 $12.00 Volume 16 $14.95 
Volume 8 $6.00 Volume 14 $14.95 Volume 17 $19.95 


Volume 18 $15.00 
CD ROM DISKS Priced as Indicated. 


OTB BACK ISSUE CDS 


QTY DISC QTY DISC QTY DISCS 
Vol. 1 (issues Vol. 2 (issues Set: Vol. 1 
1-1 thru 25-4) @ $35.95 26-1 thru 37-4) @ $35.95 and Vol. 2 @ $59.95 
AWA REVIEW BACK ISSUE CD 
QTY DISC QTY DISC 
AWA Review Vols. 1 thru 5 @ $19.95 AWA Review Vols. 6 thru 10 @ $19.95 
Set of both CDs @ $35.00 
OTHER CDS 
QTY DISC QTY DISC 
The Atwater Kent Story (AWA Review 12) @ $14.95 Telegraph Anthology $14.95 
The Hallicrafters Story @ $14.95 
AWA MEMBERSHIP PIN AWA COFFEE MUG 
(QTY) Pin @ $6.00 (QTY) @ $9.75 


ORDER TOTAL CALCULATION Note: Foreign postage surcharge does not apply to Canada. 
OTB Back Issues @ $3.00 = $ 


Subtract $ Discount (if any) / Add $3.00 foreign postage if applicable. Total OTB Order $ 
Total AWA Review Cost = $ 
Add $5.00 per volume foreign postage if applicable. Total Review Order $ 


Individual OTB Back Issue CDs @ $35.95 = $ 
Add Vol 1+ Vol 2 sets @ $59.95 = $ 


Add $5.00 foreign postage if applicable. Total OTB CD Order $ 
AWA Review CDs @ $19.95 each or $35.00 for both = $ 

Add $3.00 foreign postage per disk if applicable. Total AWA. Review CD Order $ 
Atwater Kent CDs $14.95 each = $ 

Add $3.00 foreign postage per disk if applicable. Total Atwater Kent CD Order $ 
Hallicrafters CDs $14.95 each = $ 

Add $3.00 foreign postage per disk if applicable. Total Hallicrafters CD Order $ 
Telegraph Anthology CD $14.95 each = $ 

Add $3.00 foreign postage per disk if applicable. Total Telegraph Anthology CD Order $ 
AWA Membership Pin @ $6.00 = $ 

Add $1.00 foreign postage if applicable. Total Membership Pin Order $ 
AWA Coffee Mug @ $9.75 = $ 

Add $5.00 foreign postage if applicable. Total Coffee Mug Order $ 


Grand total of individual total amounts = $ 
Please make your check payable to AWA Museum and send to: Edward M. Gable, 187 Lighthouse Rd., Hilton, NY 14468. 


Name Address 


